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S U M M A R Y 
* * * * * * * * * * * * * * * * * * * * * * * * * * 
The nitrogen heterocycl ic molecules are of considerable 
interest to chemists , biochemists and medicinal chemists and provide 
interesting problems for synthes is , understanding the mechanism 
of biological processes and designing new drugs for a var ie ty 
of human ailments. Several nitrogen heterocycles are elaborated 
by both aniinal and plant c e l l s . Of these purine and pyrimidine 
nucleosides and nucleotides are of considerable interest . 
The biosynthetic pathways of common nucleosides and nucleo-
t ides are well mapped out. Most of the living ce l l s elaborate 
these molecules from amino ac ids . This synthesis of nucleosides 
and nucleotides by living ce l l s i s cal led ^ novo synthes is . 
The living ce l l s are also capable of recycl ing purine and pyrimi-
dine nucleosides that are avai lable to them as by products of 
metabolism of nucleic acids and this route of synthesis of nucleo-
sides and nucleotides i s cal led 'salvage pathway' . Certain protozoari 
parasi tes meet the ir entire requirements of purine and pyrimidine 
nucleosides from host system by salvage pathways. 
In recent years a number of purine and pyrimidine nucleo-
sides having moiolius such as loLi'ahydrofuranyl, cyc lohexyl , hydro-
xyethoxymethyl , arabinofuranosyl and xylofuranosyl in place of 
normal /3 -D-ribofuranosyJ have been found to possess diverse 
biological a c t i v i t i e s . For example ftoraphur ( 1 ) , 5-fluoro-l-/3 
-IJ-xyJuturunusy I cy Losiiu; (2 J and 'l-iim Liio- J - Leli'dhydrul'ui'anyl pyruzuio 
f 3 , 4 - d IpyrimJdino (3) have shown significant antitumor ac t iv i ty , 
9-cyclohcxyl-2-n-propoxyadenine (4) has been found to have potent 
<'iiili;jiJorylc ai . l ivi ly wilhoul uiucl) C;NS loxicUy. 9-1 Jydi'oxyolhoxy-
methylguanine (5, acyc lovir ) and 9-/3 -D-arabinofuranosyladenine 
(6 ) arc e l fec t ive antiviral drugs. 
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A variety of human and animal disease are caused by para-
s i t i c protozoan including malaria, Chagas disease, g iardias is , 
leishmaniasis e tc . The nucleotide metabolism of these organisms 
often di f fers from the metabolism of the host mammalian c e l l s . 
Even when the host and the parasite have same enzyme, the s p e c i f i -
c i ty for a given molecule as substrate or inhibitor may di f fer , 
thus giving I'Lsc) (jjj[)()rUini ly lui' stjluullvu LoxLclLy. Slncu p^ya-azulu 
[3 ,4 -d]pyr imidine der ivat ives have been found to have se lec t ive 
tox ic i ty for the parasi t ic co i l s , the various nucleosides of pyrazolo 
L3,4-d]pyrimidine, therefore , appear to have potential as antipara-
s i t i c agents. Further the modified nucleosides are known to exhib i t 
several other type of biological a c t i v i t i e s . The compound made 
for this purpose, could also bo ovaluatod for other types of biolo-
gical ac t iv i t i e s lo develop new lead. 
The work presented in the thes is i s based on the above 
theme and i s divided into the following four chapters . 
A general review, dealing with the methods of synthes is , 
physicochomical propert ies and biological ac t iv i t i es of modified 
purine nucleosides, is presented in Chapter I . 
Chaplor 11 deals wLlh the synthesis of 2 ,6 -d isubst i lu tod-
9-tetrahydrofuranylpurine and 4 ,6 -d isubs t i tu ted- l - te t rahydrofuranyl -
pyrazoloL3,'1-d J[jyrimiLlino and their ant iviral and antial lergic 
a c t i v i t i e s . 
Synthesis of 6-alkylaniino-2-methoxy-9-
tetrahydrot urany I purines 
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7. Chloro 
8. Amino 
9. p-Tolylethylamino 
10. Piperidino 
11. Morpholino 
4 
12. N -Methylpiperazino 
13. Isopropylamino 
14. Diethylamino 4 
15. N -Phenylpiperazino 
«1 
16. Amino 
17. p-Tolylethylamino 
18. Piperidino 
19. Morpholino 
4 
20. N -Methylpiperazino 
21. Isopropylamino 
22. Diethylamino 4 
23. Nf -Phenylpiperazino 
Condensation of 2,6-dichloropurine with 2,3-dihydrofuran 
yielded 2,6-dichloro-9-tetrahydrofuranylpurine (7 ) . Treatment 
of 7 with various aminos in presence of C^^ihyd. ) furnished 
corresponding G-al kylartiino-2-chloro-9-tetrahydrofuranyl purines 
(8-15) which on rofluxing with sodium methoxide in absolute 
ijiolliijnol .il )()j'(l(j(J b-uJ kyl ;niiino-2-iiiuLhoxy-U-loLrahydroJ urany 1 pui-iiiu 
(16-23) . 
All the compounds ( 0 . 1 mg/ml/culture) were tested against 
Ranikhet disease virus (RDV) cultured in chick embryo. The 
compound (17 and 18) exhibited 30 and 63% inhibition respect ive ly . 
The remaining compounds ei ther were found inactive or showed 
^25% inhibit ion. 
Synthesis of 4-alkylafnlno-6-jncthoxy-l-telrahydrofuranyl-
py razolo [3 ,4 -d]pyrimi dines 
Condensation of 4 ,6-dimethylthiopyrazolo[3,4-d]pyrimidine 
Willi 2 , J-diJiydi'uluran gave 4 , b-diuiell 'iyilhio-l-telrahydrufuranyL-
pyrazolol 3 ,4 -d Ipyrimidine (24) . Treatment of 24 with various 
amines ailorded 4~aiky]amino-6-methylthio-l-tetrahydroluranylpyrazolo-
[3,^-(llpyriini(iin(;s (2r»-.12). Coiiipounds (25-32) on oxidation with 
ni-chloroporbenzoic acid gave corresponding sulphones (33-40) which 
on rofluxing with sodium moLhoxido in niclhano] yielded 4-alkylainino-
6-mothoxy-l-telrahydroruranylpyrazolo[ 3 ,4 -d ] pyrimidines (41-48) . 
The sLrucluro of tho com[3aunds were confirmed by thoir spectral 
data. 
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41, Amino 
42, Methylamino 
43, p-Tolylelhylamino 
44, Piperidino 
45, Morpholino 
46, 3,4-Dimothyoxyphcnyl-/G-clhylamino 
4 
47, N -Methylpiperazino 
48, N -Phenylpiporazino 
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All the compounds (24-49) ( 0 . 1 mg/ml/culture) were tested 
against Ranikhet disease virus (RDV) iji v i t ro . The compounds 
(34 , 36 and 44) exhibi ted 100% and compounds (37 and 47) exhibi ted 
60 and 52% inhibition respec t ive ly . The remaining compounds 
e i ther had low act iv i ty or were found inact ive. 
'I'ho coiii/joiincls (25-32 and 49) have also been screened 
for the ir antial lergic ac t iv i ty ui vivo in mice and the compounds 
(25, 29, 30 and 49) exhibi ted 79, 39, 54 and 70% inhibition of 
pass ive cutaneous anaphylaxis (PCA) at 200 mg/kg dose r e s p e c t i v e l y . 
The standard drug mepyraminemaleate exhib i ted 79% inhibit ion 
at 25 mg/kg and disodiumglycate exhibi ted 25% inhibit ion at 50 
mg/kg dose under s imilar conditions. 
Chapter III deals with the synthesis of 4 ,6 -dimethyl th io-
l - d -D-riboluranosylpyrazolo[ 3 ,4-d]pyrimidine, 4 ,6 -dimethyl th io-
1-/3 -D-r ibofuranosypyrazolo[3 ,4-^]pyrimidine , 4-amlno-6-methylthio-
l-c( -D-ribofuranosylpyrazolo [3 ,4 -d ]pyr imid ine , 4-alkylamino-6-
methylthio- l -/3 ' ' '^D-ribofuranosy]pyrazolo[3 ,4-d]pyrimidine and 4-
amino-6-methoxy-l- ;3 -D-r ibofuranosyIpyrazolo[3 ,4-dlpyrimidine 
and their antiviral a c t i v i t y . 
Synthesis of 4 ,6 -dimcthyl thio- l - /3 -D-rlbofuranosyl-
pyrazolo[ 3 . 4 - d ] pyriniidine 
Condensation of 4 ,6 -dimethyl th iopyrazolo[3 ,4 -d]pyr imidine 
with l - 0 - a c o t y l - 2 , 3 , 5 - t r i - 0 - b o n z o y l - D - r i b o f u r a n o s e in nitromcthane 
afforclori a mixture of two products (1 :12 r a t i o ) . The mixture 
was ruboivod on SiO^ column and 4 , 6 - d i m c L h y i L h i o - l - ( 2 , 3 , 5 - L r i -
0-ben2oyi-c( -D - r ibofuranosyl )pyrazolo [3 ,4 -d]pyrimidine ( 5 0 ) (10% 
yield) and 4 ,G -dimothyllhLO - l - (2 ,3 ,5 - t r i -0 -ben2oyl -/3 -D -ribofuranosyl) 
p y r a z o l o [ 3 , 4 - d J p y r i m i d i n e ( 5 1 ) , (60% y i e l d ) were obtained. The 
compounds 50 and 51 were charac ter ized by elemental analys is 
and s p e c t r a l data (UV, IR and NMR). 
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Treatment oi' compounds (50 and 51) separa te ly with metha-
nolic ammonia afforded 4 ,6 -d imethyl th io - l - c ( -D-r ibofuranosy lpyrazo lo 
[ 3 , 4 - d ] p y r i m i d i n e ( 5 2 ) and 4 , 6 - d i m e t h y l t h i o - l - / 3 -D-r ibofuranosy l -
p y r a z o l o [ 3 , 4 - d ] p y r i m i d i n e ( 5 3 ) in 70 and 60% y i e l d r e s p e c t i v e l y . 
Amination of compound 52 with methanolic ammonia yie lded 4-amino-
6 - m e t h y l t h i o - l - c ( - D - r i bofuranosylpyrazolo[ 3 , 4 - d ] pyrimidine ( 5 4 ) , 
Treatment of compound ( 5 3 ) with various aminos furnished 4 - a l k y l a -
mino-6-methyl th jo - l -/3-D-r ibofuranosylpyrazolo[3 ,4 -d]pyr imidines 
( 5 5 - 5 7 ) . 
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Synthesis of 4-amino-6-methoxy-l- /a-D-ribofuranosyl 
pyra2olo[ 3 . 4 - d 1 pyrimidine 
4-Amino-6 - inGlhylihio - l -/3-D-ribofuranosylpyrazolo[3,4 -d] 
pyrimidine ( 55 ) on treatment with a c e t i c anhydride and pyridine 
gave 4 - a c e t a m i d o - 6 - m e t h y l t h i o - l - ( 2 , 3 , 5 - t r i -0 -ace ty l -/3-D-r ibofuranosyl ) 
pyrazolof 3 , 4 - d ] p y r i m i d i n e ( 58 ) which on potassium permanganate 
oxidaliun yielded 4-acoLaiiiido-G-iiieLhylsuiphonyl-l-( 2 , 3 , 5 - t r i - O -
acetyl-/3-D-ribofuranosyl) pyrazolo[ 3 , 4 - d ] pyrimidine ( 5 9 ) . Compound 
59 on ref luxing with sodium methoxide in methanol f ina l ly afforded 
4-amino-6-methoxy-l -/8-D-ribofuranosylpyrazolo[ 3 , 4 - d ] pyrimidine 
( 6 0 ) . 
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All the compounds were screened against Ranikhet disease 
virus (RDV) in chick embryo. The compounds 52, 53, 55, 56. 
57 and 60 oxhibi lcd 90, 20, 42, 33. 40 and 50% inhibition respec -
t ive ly . The remaining compounds were found to have e i ther low 
or no a c t i v i t y . 
Chapter IV deals with the synthesis of 6-amino-4(5H)-oxo-
l-tetrahydrofuranylpyrazolo^^^^^3,4-d]pyrimidine, 6-amino-4( 5H)-oxo-
l-c(- and /3-D-xylofuranosylpyrazolol3,4-d]pyrimi3ine, 6-amino-4(5H)-
oxo-l-c^- and /S-D-arabinofuranosylpyrazolo[3,4-d]pyrimidine, 6-
amino-4(5H)-oxo-l-/3-D-ribofuranosylpyrazolo[3,4-d]pyrimidine and 
6-aniino-4( 5H)-oxo- l -hydroxyethoxymethylpyrazolo[3 ,4 -d]pyr imidine 
and their antileishmanial ac t iv i ty . 
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Synthesis of 6-amlno-4(5H)-oxo-l-tetrahydrofuranyl 
p y razolo [ 3 . 4 - d ] p yri mi di ne 
Treatment of 4 ,6 -dimethyl thio- l - te trahydrofuranylpyrazolo 
[ 3 , 4 - d Jpyriinidine (24) with sodium hydroxide gave 6-methylthio-
4(5H)-oxo- l - te t rahydrofuranylpyrazolo[3 ,4 -d]pyr imidine (61 ) . 
(Juiii|)c)uiuJ ()1 on lujciliiiy wilh oLIuinolic aiiiiiiouia al J60° al'ldrUod 
6-amino-4(5 l I ) -oxo- l - te trahydrofuranylpyrazolo[3 ,4-d]pyrimidine ( 62) . 
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Synthesis of 4.6-diinethylthio-l-c(- and ya-D-xylofuranosyl 
pyrazoJo[3.4-dJpyrJiiijdjnc 
Condensation ol 4 ,6 -din je thyl thiopyrazolo[3 ,4 -d]pyr imidine 
with 1 ,2 ,3 ,5 - te t ra -O-ace ty lxy lo furanose yielded a mixture of two 
protected xy los ides . The mixture was resolved on a s i l i c a gel 
column and the two pure protected nucleosides, thus obtained were 
confirmed as 4 , 6 - d i m c t h y l t h i o - l - ( 2 , 3 , 5 - t r i - O - a c e t y l - d - D - x y l o f u r a n o s y l ) 
13 
pyrazolo[3 ,4 -d]pyr imidine (63) and 4 , 6 - d l m e t h y l t h i o - l - ( 2 , 3 , 5 - t r i -
0-acetyl- ;S-D-xylof\iranosyl)pyra2ololS,4-d]pyrin\idine ( 6 4 ) s tructures 
on the basis of the i r elemental analysis and spectral data (UVK 
and PMR). Troatnienl of the protected nucleosides (63 and 64) 
separate ly with methanolic ammonia f inal ly afforded 4 ,6 -d imethyl th io -
1-c( -D-xylofuranosylpyrazolo[3 ,4-d]pyrimidine (65) and 4 . 6 - d i m e t h y l -
thio- l -/a-D-xylofuranosy]pyrazolo[3 .4-d]pyrimidine (66) r e s p e c t i v e l y . 
SMe 
SMe 
63 , R r : A c OR 
64 , R = A c 
66 , R = H 
Synthesis of 6-afnino-4(5H)~Qxo-l-c(-D-xylofuranosylpyrazolo 
[3 .4 -d]pyr imidine and 6-amino~4(5H)-oxo-l-A-D-xylofuranosyl-
pyrazolot 3 . 4 - d ] pyrimidine 
Treatmenl of 4 ,6-dimethyl1.hio-l-ci-B-xylo!uranosylpyrazolD 
[ 3 , 4 - d Jpyrimidino (66) with sodium hydroxide afforded 6-mothylthio-
4(5H)-oxo-l -c( -D-xylofuranosyl pyrazolo[ 3 , 4 - d ] pyrimidine ( 6 7 ) , 
which on amination with ethanolic ammonia f inal ly afforded 6-amino-
4 (5H)-oxo- l -drD-xy]ofuranosylpyrazolo[ 3 , 4 - d ] pyrimidine (68) ( y i e l d , 
75%). 
m 
6 7 , R = SMe 
6 8 , R = N H 2 
s M e 
70 ,R = nH2 
Similar sequence of reactions were carr ied out with 4 , 6 -
dimethylthio-l-/3-D-xylofuranosylpyrazolo [ 3 , 4 - d ] pyrimidine to 
yie ld 6-arnino-4(5H)-oxo-l-/3-J>xylofuranosylpyrazolo[3,4-d]pyrimidine 
(70 ) , ( y i e l d . 48%). 
Synthesis of 6-aniino-4(5H)-oxo-l-((-D-arablnofuranosyl 
py razolo [ 3 . 4 - d ] pyri mi dine 
Condensation of chloromercuric complex of 4 ,6 -d imethyl th io-
pyrazoloL3,4-d]pyrimidine with l - b r o m o - 2 , 3 , 5- tr i -O-benzoyl-D-
arabinofranose in dry toluene afforded 4 , 6 - d j m e t h y l t h i o - l - ( 2 , 3 , 5 -
tr i -0-benzoyl-c(-D-arabinofuranosyl) pyrazolo[ 3 , 4 - d ] pyrimidine ( 7 1 ) . 
Deblocking of protecting group with methanolic ammonia yielded 
4 , 6 - d j mcthyl-thio-1 -c(-D-arabinofranosylpyrazolo [ 3 , 4 - d ] pyrimidine 
(72 ) . Cuiiipound 72 on healing with sodium hydroxide gave the 
corresponding 4 -oxo-der iva t ivc (73 ) . Amination of 73 with ethanolic 
15 
ammonia at 160° gave 6-amino-4(5H)-oxo-lct-D-arabinofuranosyl-
pyrazolo[3 ,4-d]pyrimidine (74) (y ie ld , 62%), 
SMe 
MeS 
= SMe 
2k , R = NH2 
Synthesis of 6-aniino-4(5H)-oxo-l-A-D-arabinofiiranosyl-
pyrazolo[ 3 . 4 - d ] pyrimidine 
Condensation of 4 ,6 -dimethyl thiopyrazolo[3 ,4 -d]pyr imidine 
with l - ch loro-2 ,3 ,5 - t r i -0 -benzyl -c ( -D-arabinofuranose in the presence 
of molecular s ieves (4A) gave 4 , 6 - d i m e t h y l t h i o - l - ( 2 , 3 , 5 - t r i - O -
benzyl-/3-I>arabinofuranosyl) pyrazolo [ 3 , 4 - d ] pyrimidine (75 ) . Treat-
ment of compound 75 with 20% KOH in t-BuOH afforded 6-methylthio-
4( 5H) - 0 X 0 - 1 - (2 ,3 ,5-tri-0-benzyl-/&-D-arabinofuranosyl) pyrazolo [ 3,4-d ] 
pyrimidine ( 76 ) . Arnination of 76 with ethanolic ammonia yielded 
6-amino-4(5H ] - o x o - 1 - ( 2 , 3 , 5-tri-0-benzyl-/3-D-arabinofuranosyl) pyrazolo 
L 3 , 4 - d J pyrimidine (77) . llydrogenolysis of compound 77 afforded 
6-amino-4(5H)-oxo-l-/i-D-arabinofuranosylpyrazolo[ 3 , 4 - d ] pyrimidine 
(78 ) , (y ie ld , 48%). 
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Synthesis of 6-amino-4(51i)-oxo-l-/a-D-ribofuranosyl-
pyrazolof 3 . 4 - d ] pyrimi dine 
Treatment ot compound 53 with sodium hydroxide gave 
6-methyUhio-4(5H)-oxo-l-/3-D-ribofuranosylpyrazolo[3,4-d]pyrimidine 
(79) . Amination of 79 with ethanolic ammonia f inally afforded 
6-amino-4(5H)-oxo-l-A-D-ribofuranosylpyrazolo[3,4-d]pyrimidine (80) . 
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Synlhosis ol" G-aiiiino-4(5]l)-oxo-l-hyclroxyelhoxyiiicthyl-
pyrazolof 3 . 4 - d ] pyriinidine 
Condensation of 4 ,6 -dimethyl thiopyrazolo[3 ,4-d]pyr imidine 
with 1-benzoyloxyethoxymethylene chlor ide in presence of Et^N 
yielded 4 ,6 -d imcthyl th io- l - ( l -benzoyloxyethoxymethyl )pyrazolo 
[3 ,4 -d]pyr imidine (81 ) . Treatment of 81 with methanolic ammonia 
gave 4 ,6 -dimelhyl th io- l -hydroxyethoxymethylpyrazolo[ 3 ,4 -d]pyr imidine 
( 8 2 ) . Compound 82 on healing with sodium hydroxide gave the 
corresponding 4 -oxo-der ivat ive ( 8 3 ) . Amination of 6-methylthio-
4( 5H)-oxo- l -hydroxyethoxymethylpyrazolo[3 ,4-d]pyr imidine (83) 
with ethanolic ammonia f inal ly afforded 6-amino-4( 5H) -oxo- l -hydroxy-
ethoxymelhylpyrazolo[3 ,4-d]pyrimidine (84) (y ie ld , 57%). 
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The compounds 61, 62, 67, 68, 69. 70 , 73, 74, 77. 78, 
79 , 80, 83 and 84 were tested vivo against amastigotes of 
L. donovani in hamsters . The compounds 67, 68, 69, 73, 74, 
77, 79 and 84 exhib i ted 87, 80, 76, 51, 80, 46, 67 and 94% inhib i -
18 
tion respec t ive ly of L. donovani on 7th day. Further , i t was 
also found that c(-anomer of these nucleosides in general had higher 
ac t iv i ty than the corresponding /O-anomers. 
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(i) 
PREFACE 
Nitrogen heterocycl ic molecules are found extensively in biologi-
cal systems and have been chosen by nature to carry out many 
fundamental reactions of living organisms. 
Nucleosides, the nitrogen glycosides of purines and pyrimidines 
and their phosphate e s t e r s , known as nucleotides are vi ta l components 
of al l l iving ce l Js and are Intimately involved in many biological 
processes , such as protein synthesis , storage and transformation 
of genetic information, oxidation, reduction and electron transport 
procossGS. 
Although living ce l l s synthesize the ir requirement of purine 
:and pyrimidine nucleotides, from aminoacids, however, protozoal 
parasi tes meet the i r requirement of purine and pyrimidine bases 
from host ce l l s by salvage pathways. This , thus provides an oppor-
tunity to interfere with the growth of these paras i tes . Further , 
the qualitative or quantitative differences at certain steps in the 
nucleotide metabolism of host and parasites c e l l s , normal and cancerous 
ce l l s offer speci f ic targets for inhibiting vi ta l enzymatic reactions 
essential for the growth of parasi tes and proli ferat ion of cancerous 
c e l l s . 
Modification of hotorocycl ic and/or sugar moieties of purine 
nucleosides affords modified nucleosides which exhib i t a var ie ty 
ol biological a c t i v i t i e s . yomu of those are of considerable c l inical 
( i l ) 
interest . The work presented in the thes is i s base on these concepts 
and i s divided into lour chapters . 
Chapter 1 deals with different aspects of modified nucleosides. 
Chapter 2 descr ibes the synthesis of 2 , 6 - d i s u b s t i t u t e d - 9 - t e t r a -
hydrofuranyl purines and 8-azapurines and 4 , 6 - d i s u b s t i t u t e d - l - t e t r a -
hydrofuranylpyrazolo[3 ,4-d]pyrimidines and their ant iviral and anti -
a l lergic a c t i v i t i e s . 
Chapter 3 deals with the synthesis of 4 ,6 -disubst i tutad pyrazolo 
[ 3 , 4 - d ] p y r i m i d i n e - r i b o s i d e s and the i r antiviral and anticancer 
a c t i v i t i e s . 
The synthesis of 6-amino-4{5H)-oxo- l -subst i tuted-pyrazolo 
[3 ,4 -d]pyr imidine nucleosides and their antileishmanial ac t iv i ty are 
reported in Chapter 4. 
(iii) 
ABBREVIATION 
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CHAPTER 1 
MODIFIED NUCLEOSIDES 
1 . 1 INTRODUCTION 
The current definition of nucleosides i s very broad. 
It includes all those compounds in which a nitrogen heterocycl ic 
moiety i s l inked to a glycone moiety. The heterocycl ic moiety 
may be a substituted purine, modified purine such as pyrazolo-
pyrimidine, pyrrolopyrimidine, aza- and deazapurine , substituted 
pyrimidine and modified pyrimidine bases . The glycone moiety 
may bo rabose, deoxyribose or any other sugar. It can also 
be an alcohol and aminoalcohols e t c . The compounds in which 
the heterocyc l ic and glycone, moieties are linked through N-
C bond are cal led ' N-Nucleosides' and the compounds in which 
the two moieties are linked through C-C .bond are called ' C-
Nucleosides ' . The compounds in which the glycone moiety has 
a cyc l i c structure are called ' c y c l i c nucleoside' and the compounds 
in which an open chain structure constitute the glycone moiety, 
are cal led 'acyclonucleoside ' . 
Excellent reviews dealing with various aspects of purine 
and pyrimidine nucleosides are avai lable in l i terature^ ^^. 
Since the work carr ied out and presented in the thesis concerns 
with the synthes is , characterization and biological ac t iv i t i es 
of modified purine nucleosides, i t was t h e r e f o r e , thought worth-
while to review those aspects of the nucleosides. 
Adenosine ( 1 ) , dooxyadenosine ( 2 ) , guanosine ( 3 ) , deoxy-
guanosine ( 4 ) , cytidine ( 5 ) , deoxycytidine ( 6 ) , uridine (7 ) 
NHo 
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HO X 
1 . X - O H 
1 . , X = H 
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^ 1 
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_5 OH 
_G , X ; = H 
Fig. 1 Components of nucleic acid 
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Fig. 2 Nucleosides isolated from marine organisms 
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Fig. 3 Nucleoside antibioUcs with modilied base moiety 
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Fig. 4 Nucleoside ant ibiot ics with modified sugar moiety 
and thymidine (8 ) are (.he components of nucleic ac ids . Besides 
these common nucleosides ( 1 - 8 ) (F ig . 1], a var ie ty of modified 
11 
nucleosides have been isolated from plant and mammalian DNA . 
A number of interesting nucleosides that have been isolated 
in recent years (Fig . 2) from marine organism are , spongouridine 
spQngQLhyiiiiciine (10)^'^, spongoadenosine (11)^^, doridosin 
16 17 18 14 19 (12) ' , 3 ' -acotylspongosinc (13) and spongosine (14) 
Anoliicr group of modifiod purine and pyrimidine nucleosides 
thai have boon iaulaled Irom mjci'oorganiSHis, exhib i t antibiol ic 
acLivily I'jjijd di'o cdllud 'nucloosLdo anLiblot ic ' . Some of tlio 
nucleoside' antibiot ics in which the heterocycl ic moiety i s modified 
20 21 (Fig . 3) are lormycin ( 1 5 ) , nubularine (16) , cadeguamycin 
22 23 24 25 (17 ) , ' toyocamycin (18 ) , ^ bredenin (19 ) , showdomycin 
26 27 (20) and pyrazomycin (21) . The nucleoside antibiotics in 
which the glycone moiety is modified (Fig. 4) are psicofuranine 
28 29-31 (22) , cordycepin (3'-deoxyadenosine) (23) , 3'-amino-
32-34 3'-deoxyadenosine (24) , 3 ' -acetamido-3'-deoxyadenosine ( 2 5 ) , 
36 37 homocitrullylaminoadenosine (26 ) , lysylaminoadenosine (27) 
q o 
and docoyinine (28) 
There are several nucleoside antibiot ic where both the 
heterocyc l i c and gjycone moieties are modified (Fig. 5 ) . Examples 
39 
of this c lass of nucleosides are : puromycin (29 ) , 5 ' - d e o x y -
5-iodoLuborcidin (30),^'^ amlcotin (31)'^"''^^ and plicacetin (32)'^"'. 
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I'^ ig. 5 NucJousido diilibiuLic wjlh bolh sugar and base inoiolies 
modified. 
8 
1 .2 PHYSICOCIIEMICAL PROPERTIES OF NUCLEOSIDES 
2 , 2 . 1 Mo 1 fic u i a r (;oii tor ni a t i on 
The preJcrred orientation of the heterocycies with respect 
to sugar in purine nucleosides i s normally anti (F ig . 6 ) . However, 
some purine nucJeosides do have syn conformation. It has been 
observed that in solution purine nucleoside e x i s t s in a dynamic 
44 
equilibrium of syn and anti conformation. The same i s true 
with pyrimidine nucleosides. 
anti 
syn 
Fig. 6 Syn/anti conformations about glycosidic bond 
45-49 1 . 2 . 2 UUra violet absorption of nucleosides 
Two bands, one at 263 nrn and other at 188 nm designated 
as 'X ' and ' Y ' bands respec t ive ly are generally observed in 
the ultra violet spectrum of unsubstituted purines. Manson^*^ 
has suggested that the absorption peak at 263 (X' band) occurs 
due to a longitudinal plarization (between C-2 and C-8) of purine 
nucleus and i s analogous to the peak at 255 nm of benzene. 
The absorption band (Y' band) at 188 nm i s considered to ar ise 
due to the transverse polarization. The nature and position 
of the substituent in purines effects the absorption in X-band 
region. In general, the order of bathochromic shif t due to 
substitution i s found as 6 < 8 ^ 2 and that of hypochromic effect 
due to substitution as 2 '<6<8. In both purine and pyrimidine 
iiuclcjofaidos no roiiiarkabJo dlircrGnco in UV-absorption has boon 
obsorvo(i by ro[j]acoi)ionl of sugar inoioly " with an alky] group 
The absorption due to an a lkyl substituent appears below 20U 
nm. The effect of ionization of a hydroxyl group i s observed 
at about pH 11. The ultra violet spectra of adenosine (1 ) and 
9-methyladenine (37) are very s imi lar . However they di f fer 
with the ultra violet spectrum of 7 - , 1 - or 3-methyladenines, 
In case ol pyrazolopyriinidine system (38) there is no 
much change in the ultra violet spectrum of unsubstituted pyrazolo 
[ 3 , 4 - d j p y r i m i d i n e and i ts 1-alkylatod or glycosyiated deriva-
10 
52 53 
t i v e s . ' However, substitution at N-2 position in pyrazolo-
pyriiiiidiuo sysLoin causes a balhochromic sh i f t . 
N H 2 
N N 
37 
Me 
N 
N H 2 
I p 
n ^ n 
n 
. N 
HO OH 
38 
A m a x 190 & 260 nm A max 260 nm max 263 nm 
1 . 2 . 3 Configuration of nucloosides 
I'MI^  spocLrDKcopy i s an invaluable tool in dolerinining 
the configuration of the nucleosides at anomeric (C-1) position. 
it has been observed thai dihedral angle between neighbouring 
hydrogen atoms in c(-D-ribofuranosyl der ivat ives (39) vary from 
0 -45° , whereas in case of ^D-r ibofuranosyl derivat ive (40 ) , 
it var ies from 75-120° . The coupling constant ( J ) as predicted 
54 by Karplus equation is expected between 4 . 3 - 8 . 0 Hz for the 
c(-D-configuration and 0 . 3 - 8 . 0 Hz for the /Q-D-configuration. 
11 
""Xi 
HO OH 
The coupling constant normally for /3-ribosldes ( J<4.3H^) 
i s l ess than c(-ribQsides. However, the ambiguity between el-
and /^-isomers can be resolved by making their isopropylidene 
dor iva l ives . Tho choiiiical sh i j I diJiGrcnce between 
methyl resonance of 2 3 ' - i s o p r o p y l i d e n e acetals i s diagnostic 
for assigning the configuration at anomeric centre^^. It has 
been noticod that in c(-isomer the a 6 between two methyl signals 
i s generally less than 0 .15 ppm whereas in /S-isomer A S i s > 0 . 1 5 
ppm. 
X 
O 
o 
a 
a 
12 
The endo methyl group (42) in /3-nucleoside resonates 
downfield as compared to the exo- methyl group because of 
deshielding effect due to the heterocycl ic ring system. In 
f(-niic]Gosid{) (41) both the inolhyl groups experiences deshielding 
oi'foct of tielurocycliL; ring causing l i t t l e dill'erence in their 
chcmical s h i l l . 
1 . 2 . 4 Mass spectrum of nucleosides 
59 
Biemann and McCloskey have studied in detail the mass 
fragmentation pattern of nucleosides. The fragmentation patterns 
of these compounds provides information about the sugar and 
heterocycl ic moieties. 
HO OH 
In the mass spectrum of nucleosides, there appears a 
puiik (;orroy|)()n()iiig t.o Iho pur[no/j)yrLiiiidine base (D) plus ei lhor 
one or two hydrogen dloin (13+1 and/B+2 respectLvely ] whicl\ 
are transferred from the sugar moiety to the heterocycl ic moiety 
and C-l-N (glycosidic) bond i s c leaved. Comparison of the 
spectra of r ibosides and deoxyribosides revealed that the peak 
at m/z (Dh2H) was more prominent in D-ribosyl derivat ives 
13 
as compared to 2 ' - d e o x y r i b o s y l der ivat ives . It has been suggested 
that the 2'-OH group of the sugar in the nucleosides i s involved 
59 
in the transfer ot hydrogen. McCloskey have reported the order 
of preference for hydrogen transfer as 0 - 2 ' > 0 -5 '> 0-3 ' '> C-1 ' . A 
prominant peak at in/z ^33 i s charac ter i s t i c of D-r ibosyl der ivat ives 59 6'' and a pnnk a I in//. 1'I7 is of 2 ' -dooxy-D-r ibosy] derivat ives ' 
The other charac ter i s t i c ions in the mass spectra of nucleoside 
arising Iroiii base and sugar moieties are iii/z B+44, M-17 and/ui-
M-18 ( loss of nil and/or M-3D and D+30. 
The ion at m/z (B+44) in the mass spectra of nucleosides 
i s due to the fragmentation sb'-^ wn in Fig. 7. The ion i s therefore, 
useful for characterization of 2 ' -deoxynucleoside since the downfield 
shi f t of 14 mass unit j s observed for the ions. The formation 
of these ions involve transfer of H atom from the OH group at 
60 C-'2' of the sugar moiety as shown (Fig. 7 ) . 
B 
H-
HO of : , 
4-
B - H 
' O^H 
4-
B - H 
1 
CH2 
,c=o 
8 + 
The ion at m/z (M-30) ar i ses by elimination of the elements 
of HCHO from 5 ' -01] group (Fig . 8 ) . Further the formation of (B+30) 
can be explained (Fig . 8 ) . 
-V-
H 
L\ B 
HO OH 
, 0 
HO OH 
x M + 3 0 
wo-n .o 
B 
0 
B-4- 30 
]n the ii-ngnionlation of l ic lerocycJ ic system the loss of a 
inolcoulo of IICN rormorl by scission of C„-N-3 bond followod by 
reiaovdl ol ll^N-CN finally gave r i se a peak al m/2 66 (Fig . 9 ) . 
N H 2 
N 
N 'N 
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1 . 3 Method of synthesis 
Nucleosides have been synthesized by several methods. 
Some of these methods are as follows: 
15 
1 . 3 . 1 Koenlgs-Knorr method 
Fischer and Helferich^^ condensed s i lver salt of 2 ,8 -d ich loro-
adenine (48) with 2,3,4,6-Lelra-O-acetylglucopyranosylbrotT^ ( 4 9 ) 
and obtained 2 ,8-dichloro-9- (2 ,3 ,4 ,B- tetra-O-acetyl -zS-D-glucopyranosyl j -
adenine (50) . 
NH^ 
N 
C l - ^ N 
- N 
N - ^ C I 
•0 
A c O ' 
OAcV-Br 4 9 
A c o 
AcO 
OAc 
OAc 
63 Davoll and Lowy found that chloromercuric derivatives 
of some purines give, much better yield of nucleosides. The 
procedure was further extended to the synthesis of pyrimidine^^'^^ 
63 and pyrazolo[3,4-d]pyrimidine nucleosides 
N 
N 
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51 
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66 67 In the synthesis of purine nucleosides ' N-3 glycosylated 
derivat ive i s f i r s t formed which undergoes intramolecular rearrange-
45 
monl to give N-9 gjycosylatod product (F ig . 10 ) . The ultimate 
siLu(s) lo which Iho glyr.osyl rosiduo mlgralos dopunds upon Ihu 
thermodynamic s t a b i l i t y of the product (s ) . 
It i s believed that the mercury sa l t (54) ass i s t in the replace-
ment of halogen of sugar derivat ive at C-1 and an ortho-ester (56) 
intermediate i s formed. This is then attacked by N-3 of purine 
to the less s t e r i c a l l y hindered position as shown in (Fig . 10) to 
give /3-nuclooside (58) ' ' '^ 
69 
Hiibert and Johnson have suggested, that the mercury 
forms a complex at the nitrogen which is l ess electron deficient 
and least s t e r i c a l l y hindered. The or tho-ester cation (56) of the 
halogenatod sugar der ivat ive i s then attacked from the opposite 
direction uf the chloromercuric substituent (63) (F ig . 11) by SE2 
17 
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mechanism. This mechanism explains sa t i s fac tor i ly the formation 
of N-9 glycosyl purine provided there i s no s te r i c hindrance due 
to the subsLiluenL at posilLon-G in purine. 
N 
h + 
- N 
JJ HgCl 
N •N 
B z O 
BzO 0 8 z 
If the substituent at posi t ion-6 in purine i s bulky in nature, 
i t hinders the formation of mercury nitrogen bond at N-7 and there -
69 
fore bond i s formed at N-9 of purine . When the chloromercury 
der ivat ive of the substituted purine i s treated with a tribenzoyl 
glycosyl cation, the increased bulk due to protecting group of sugar 
moioty prevents the approaching N~7 to attach the cation and N-
9 glycoside bond in this case i s Lhon lormod by SE^ mechanism. 
Therefore, greater the bulk, of the protecting groups in r ibose 
der ivat ives and, also ol the substituent at p o s i t i o n - 6 in purine, 
19 
grealur will bo Lhu possibi l iLy ol Ihe loi'iiialion of N-9 glycoside 
bond by SE^ niochnnism. 
In t l iG case of 2-dooxyhalogeno sugar which lacks a p a r t i c i -
paling group at p o s i t i o n - 2 or in r ibofuranosyl hal ide carrying 
a 2 , 3 - c y c l i c carbonate protecting group, where the d i r e c t i v e e f fec t 
of 2 - a c y l o x y group i s prevented, a mixture of c(- and /3-, nucleosides 
• ^ ^ 70 IS formed. 
- 0 H 
\ B 
•0 
y 
F i g - 1 2 
1 . 3 , 2 Silylation method 
69 This i s a iiiodilicd l l i lbcrL-Johnson incLhod. II i s employud 
when the h e t e r o c y c l i c bases have v e r y poor s o l u b i l i t y . S i ly lat ion 
converts the insoluble purine bases into the corresponding soluble 
s i l y l a t e d d e r i v a t i v e s . The react ion mixture becomes homogeneous 
and reproducib le y ie ld i s obtained. 
Condensation of 6, g-bis -Ctr imethyls i ly l jhypoxanthine ( 6 9 ) 
with i - 0 - a c c t y l - 2 , 3 , 5 - l r l - 0 - b e n z o y l - / 3 - D - r i b o I u r a n o s e ( 70 ) in the 
20 
presence of SnCl as catalyst furnished 2 ' , 3 ' , 5 ' - t r i - O - b e n z o y l i n o s i n e 
(71) in 11% yield, the s i ly l group 
with water. 
71 i s removed by treatment 
O S i M e -
N 1 
N 
B - z O - t 0 ^ A c 
N 
\ 
M e 3 S i 
69 
BzO 
Several other less acidic Lewis acids such as (CH2)3SiS02CF2, 
72 
(CHgjgSiSOgC^Fg or (CH^jgSiClO^ have also been used as catalyst 
in the condensation reaction. 
It is suggested that the catalyst f i r s t reacts with 1 - 0 -
acetyl-2,3 ,5-tr i -0-benzoyl-/3-D-ribofuranose to faci l i tate the formation 
of e i ther SnCl^OAc", CF^SO^, C^FgSOg, ClO^ and s i lylated acetic 
acid (Me)2SiOCOCH2. 
21 
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In the second step (Fig. 14) the s i lylated base (64) attacks 
on stable sugar cation (56) from the /6-side to afford exclusively 
/3-nucleoside (74 ) . Simultaneously the anion (SnClO^Ac or ox) 
(Fig. 14) attacks on the heterocycle and the catalyst is regenerated 
with the i'uriiiation ot s i Jylaled acetic acid. 
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1 , 3 . 3 Fusioji inolhod 
73 
Sato et al has used this procedure in the synthesis 
of nucleosides from acidic bases. In this method, peracylated 
sugar derivatives are fused with various purine derivatives under 
vacuum in the presence of catalytic amount of p-toluenesulphonic 
acid (pTSA) for 10 to 15 min. The yield of the desired product 
23 
vary widely (30 to 70%) in the react ion and a mixture of anomers 
is obtained (F ig . 1 5 ) . 
RO o - C - R 
(Ohc 
RO OR 
R Q - ^ ^ P 
RO 
RO OR 
Base 
/Q-Nucleoside 
Catalyst 
OC" Nucleoside 
F i g - 1 5 
"a f-kw 
The ca ta lys t commonly used in the fusion reaction ^a^^ ZnCl2, 
r\ 
conc. Il2S0^, chloroacet ic a c i d , b i s ^ ( p - n i t r o p h e n y l ) h y d r o g e n phos-
phate a j ^ iodine. 
1 . 3 . 4 Phase transfer glycosylation method 
Synthes is of p y r a z o l a l 3 , 4 - d ] p y r i m l d i n e - r ibofuranosides by 
s i iy la t ion procedure gives reg io - i somers . Phase t ransfer procedure 
74 
has been employed for d i rec t glycosylat ion of pyrazolo[ 3 , 4 - d ] 
pyrirnidine. In this procedure the nucleobase i s treated with 
75 76 
suitable inorganic bases, ' generating an anion which then attacks 
the sugar der ivat ive . Thus, the condensation of 6-amino-4-methoxy-
pyrazolo[3 ,4-d]pyrimidine (78) in aqueous KOH (30%) with l - c h l o r o -
3 ,5 -d i -0 -p- to ly l -2 -deoxy-D-r ibofuranosB (79) in THF in the presence 
of ^u^NHS^ as catalyst gave a mixture of N-l-/3-D-regiomer (y ie ld , 
47%) and N-2-/S-D-regiomer (y ie ld , 13%). 
OMe 
N-
H o N - ^ N 
O M e 
H 
78 
N N 
H o N - ^ N N 
T1 
T o i o n . o 
TOlO 
79 
TOlO 
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- h 
N2~- '<somer 
13. 
<91 
F i g - I G 
The amount ol phase transfer catalyst determines the ratio 
78 of anomers . It was observed that increase in the amount of 
phase transfer catalyst favours the formation of 2 ' -deoxy-ct-D-
77 
ribofuranoside due to an insitu equilibration of the c(-halogeno 
78 
sugar . Further, the role of solvent is important in the biphasic 
reaction. It has been suggested that anion pair i s formed between 
K^ and the nucleobase anion which is almost insoluble in solvent 
l ike CH2CI2 but can be dissolved in THF due to the complexation of the K ion. 
25 
1 . 3 . 5 Sodium salt glycosylation method 
The methods for glycosylation reported so far generally 
gives a mixture of anomers and r e g i o - i s o m e r s ^ ^ ' a n d the 
desired product i s obtained in low y ie ld . Recently, Robins 
82 
et al have employed NaH in the condensation reaction to get 
better yield of desired /3-nucleoside. Condensation of 4-chloropyra-
zolol3 ,4-djpyiuniidlno (82) with l - c h l o r o - 2 - d o o x y - 3 , 5 - d i - O - p - t o l y l -
d-D-erythropentofuranose (83) in the presence of Nail in dioxan 
aL 50° yiuhia 4 - c h l o j ' o - 1 - ( 2 - d u o x y - 3 , 5 - d i - 0 - p - L o l y l - / 5 - D - u r y Ihropanlu-83 furanosyl )pyrazolo[3 ,4-d]pyrimidine (84) in 32% yie ld . 
CI 
N N 
H 
T O l O - , 0 
-f-
82 
TOlO 
83 
The above method gives better results in the synthesis 
of r ibos ides also, for example; condensation of 4 ,6 -dibromo-2-
inethylthiopyivoio | 3 ,4 -d Ipyrimidine (85) with 2 ,3 , 5 - t r i -O-benzoyl-
D-ribofuranosylbroinido (80)'^'^ affords 4,6-dibromo-2-ii iGthylthio-
7- ( 2 , 3 , 5-tri-0-benzoyl-/3-D-ribofuranosyl) pyrrolo [ 2 , 3 - d ] pyrimidine 
(87)^^ in 80?o y ie ld . 
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1 . 4 BIOLOGICAL ACTIVITY 
1 . 4 . 1 Anticancer a c t i v i t y 
A number of purine and pyrimidine analogs have been found 
e f fec t ive in cancer cheinolherapy, however, t h e i r usefulness i s 
l imited on account of a narrow spectrum of a c t i v i t y , the development 
of r e s i s t a n c e and other s ide e f f e c t s . Ef fords are , there fore , 
being continued to synthes ize and evaluate newer s tructural types 
to overcome these short comings. 
86 
A general scheme of biochemical targets which have been 
found c r i t i c a l in designing drugs are shown in Fig . 17. The drugs 
lhat' act at theso s p e c i f i c s i t e s are also given in Fig . 17. 
27 
Tat-ROl cell 
RNA synthesis 
Nucleotide synthesis f-
DNA synthesis 
DNA structure and 4-
replication 
1 
lTf« : t i VP drug 
5-Fluorouracil 
Mercaptopurine 
5-Fluorouracil 
Metho^trexate 
Ara-C 
Hydroxyurea 
Cell separation 
Mustards 
Nitrosourea (CCNU) 
\ Mitomycin 
nieoniycin 
Adriamycin 
Vinca alkaloid 
The synthes i s of DNA in r a p i d l y dividing c e l l s i s impor-
.86 tant and hence interference with enzymes involved in DNA 
synthes i s and has been the focus of at tract ion of many workers . 
It has been observed thai 5- f luorouraci l ac ts as substra te and 
it k i l l s the c e l l s e i t h e r by inhibi t ion of t h y m i d y l a t e - s y n t h e t a s e 
or by incorporation into RNA, thus al ter ing RNA processing and 
function^'^'^^. 6-Mercaptopurine^'^ gets incorporated into DNA 
28 
and inhibi ts the action of phosphoribosylpyrophosphateamidotrans-
ferase . 6-Mercaptopurine thus suppresses ^ novo synthesis of 
purine. 
HO OH 
8 8 
Gin 
Glu ^ 
Amidotransferase 
W 
+ PP 
90 
,89 
Fig-Li 
Ara-C, (l-AD-arabinofuranosylcytosine)*^^ is one of the most 
e f fec t ive drugs that is used in the treatment of acute myelogenous 
leukemia. The drug i s an inhibitor of DNA ploymerase. Ara-
C in biological system is phosphorylated to the triphosphate form 
(Ara-CTP) which then acts as a structural analog of 2 ' -deoxycyt idine-
tri phosphate. Thus, the primary biochemical effect of Ara-C 
i s deblocking of DNA synthesis by acting as a competitive inhibi tor 
of DNA ])ulyiiioraso. 11 also gols incorporalod into DNA and causes 
chain termination. 
29 
The mechanism of action of nitrogen mustard^^ on the purine 
bases of DNA is shown in Fig. 19. 
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30 
9 1 AJkylalion al posilioii N-7 of nucleotide" by the nUrogcn 
mustard (90) gives a posit ively charged intermediate (93 ) . Attack 
ol' a iiioleculo oJ' walor onto (93) finally yields alkylated derivative 
(94) and the sugar derivative (95) . 
Ceforrnycin (96) and deoxycoforinycin (97) are some of the 
/
7Q no 
eaminase inhibitors known . Vidarabine 93 94 qs-q? fAca-A) ( 9 8 ) , an antitujnor ' ajid antiviraJ agent inhibi ts 
DNA polymerase 98 
effective ant 1 tumor agent in mice 
,, . 99,100 synthesis 
3'-Amino-Sideoxyadenosine (99) was found 
32 XL acts by inhibiting RNA 
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Modified purine derivatives such as 4-aminopyrazolo[3,4-
djpyrimidine (100) and i l s l -methy] derivative (101) significantly 
inhibit the growth of arionocarcinoma-755 and increase the l i fe span 
31 
of mice with certain transplantable leukemia . 1 0 1 The bulky group 
group at p o s i t i o n - 1 or at amino I'unclion or at both position of 
102 103 pyrazolo[3 ,4-d]pyr imidine gives an inactive compound . Further , 
the tetrahydrofuranyl or pyranyl substituents at pos i t ion- 1 of 
aminopyrazolo[3,4-d]pyrimidine (102 and 103) e x h i b i t s significant 
antitumor a c t i v i t y . Further , i t has been observed that simultaneous 
substitution of cyano group at position— 4 and phenyl group at 
position - 1 gave t -phonyIpyrazolo[3 ,4 -d ]pyr imidine-4-carboni tr i le 
104 (104) with increased antitumor ac t iv i ty . Further , p-substitution 
105 of fluorine on phenyl group of (104) enhanced the ac t iv i ty 
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32 
The r ibos ide of 4-aminopyra2olo[3,4-d]pyrimidine (38) has 
105 
been found to have modest antitumor ac t iv i ty , however, 4 - subs t i -
tuted 4 - [ (dimethylamine)-methylene] der ivat ive (106) was found 
to have significant inhibitory ac t iv i ty against L-1210 mouse leukemia 
ce l l in vi tro 106 Substitution of 4-amino with other group such 
as OH, SH, SCHg or H decreased the inhibi tory ac t iv i ty . 
N H 2 
N 
•N •N 
HO 
V 
HO OH 
3 8 
N=CHNMe. 
N 
HO OH 
106 
N 
Introduction of cyano/carboxamido function at p o s i t i o n - 3 
of 4-aminopyrazolo[3,4-d]pyrimidine r ibos ide (38) gives 4-amino-
l-/3-D-ribofuranosylpyrazolo[ 3 , 4 - d ] pyrimidine-3-carbontr i le (107) 
and 4-amino-l-/^-D-ribofuranosylpyrazolo[3,4-d]pyrimidlne-3-carbox-
,106 amide (108) respec t ive ly . It has been observed 
ac t iv i ty i s more enhanced by these modifications. 
that antitumor 
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4-Seleno derivat ives (109-111) have been found to have 
significant inhibitory ac t iv i ty against L-1210 and P-388 leukemia 
51 in v i t ro . lairLhor, 3-substLlutod allopurinoi r ibosides (112-117) 
have also been found act ive against L-1210 leukemia, P-388, Lewis 
107 lung and B-16 melanoma hi v i tro . Substitution at position- 6 
affordod guanosinc dorival ives (118 and 119) . These der ivat ives 
exh ib i t moderate ac t iv i ty against L-1210 and P-388 leukemia J ^ 
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1 . 4 . 2 Xanlhine oxidase inhibitory activity of pyra2olo[3 .4-d] 
pyrimidine derivatives 
Pyrazolo[3,4-d]pyrimidine as wall as their ribofuranosides 
have been found to bo potent inhibitor of xanthine oxidase. Allo-
purinul (1 ll-pyrazoJ ol 3 ,4-d J pyrLiiiidinu-4-onoJ (121) is used in Ihe 
109-111 troaliiicnt oJ j-joiiL ' . Jn llio biological system 4-aminopyrazolo 
[3,4-dJpyriii i idIno (100) also xanthine oxidase inhibitor is deaini-
nated to give allopurinol (121) . Hydroxylation of 100 on the 
other hand gives hydroxypyrazolo[3,4-d]pyrimidine (121) . Oxidation 
of 4-amino-6-hydroxypyrazolo[3,4-d]pyrimidine (120) by xanthine 
112-114 oxidase yielded 4,6-dihydroxypyrazolo[ 3 ,4 -d Ipyrimidine 
35 
(122 J . Doth 120 and 122 have been found potent inhibi tor of 
nr, xanthiao uxjdasu 
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SubstiluLinn at position— 6 of pyra7.oio[3,4-d]pyriniidinc 
by hydroxy luncLion yields compound with decreased aff inity for 
1d G 
the enzyrno ' . Introduction of methylthio group at position 
4 of pyrazolul3 ,4-d]pyri i i i idine (123) as in compound 124, methylthio 
at position 6 of 123 as in compound (125) , and introduction of 
aininofunction aL position 6 as in compound (126) decrease inhibi tory 
a c t i v i t y . Further, substitution of chlorine at position 4 and 
-OH at f)osilion 6 of (123) as in (127) decreased the ac t iv i ty 
considerably. 
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The decroase in act ivi ty was also observed by substituion 
of 4- lhio group as in 129 and 130, Introduction of phenyl group 
at position 3 as in (131-136) resulted no significant change in 
act iv i ty . 
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The acLivUy is increased by introduction of chlorine or 
nitro group at para position of 3-phenyl as in (137-142) . 
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1 . 4 . 3 Antiparasitic act ivity 
11 has been well es labl ishod that the prolozoan parasites 
are deficient in de novo synthesis of purine nucleosides. The 
functioning of various purine salvage pathways has thus become 
essential for the ir survival and growth. A number of pyrazolo 
[ 3 , 4 - d ] pyrimidine nucleosides have shown potent ant iparas i t ic 
38 
118-123 ac t iv i ty . Allopurinol C121) is act ive against several species 
118—123 121—124 of Leishmanla and Trypanosoma 
The iiieLabolism of allopurinol, oxypurinol, and aminopyrazolo 
[3 ,4 -d]pyr imidine in LaJshmania sp. have been summarized in 
Fig. 21. 
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Fig. 21 Melabollsrn of pyrazolot3 ,4-d]pyrini idine in Leishmania 
The metabolic study of allopurinol in Leishmania sp. suggested 
that the drug (allopurinol) i s converted to ribonucleotide in 
several folds excess of ATP, by a unique enzyme in parasite cal led 
nucleoside phosphoribosyltransferase. The formation of such high 
level of allopurinol ribonucleotide required a large amount of phos-
phor! bosylpyrophosphale (PRPP) which these parasite require 
39 
for the salvage of purine and pyrimidines. The depletion of PRPP 
pool makes the parasite to s tarve of nucleotides needed for r e p l i c a -
tion. 
Further , al lopurinolriboside-5 ' -monophosphate are converted 
to 4-aminopyrazolo[ 3 , 4 - d ] pyrimidine^^^^^~^riboside-5' -monophosphate 
by the parasi te en/ymes adonylosuccinatesynthetase and succino-
AMP-lyase. The 4-aminopyrazolo[3,4-d]pyrimidineribonucleotide 
i s then incorporated into the cel lular RNA of the parasites as 
the 5 ' - t r i p h o s p h a t e resulting to the l e tha l i ty to the paras i te . 
Similar , metabolism (Fig . 22) of allopurinol has been reported 
in Trypanosoma cruzi which i s a causative agent of Chagas disease 
in South America. 
T. cruzi Man 
HPPRP ^ 
APPRP 
HPP -> DHPP 
Excreted 
PPi 
PPRP 
APPDP APP 
APPTP 
RNA 
HPPR 
Fig. 22 Metabolism of allopurinol in T. cruzi 
no 
H(!(;(jnlJy, Iho ^-.iiiiinopyr.'j/.olol 3 ,4 -d J{jyriiiiiciinG (100) and 
i t s ribonucleoside (38) were found to be several folds more act ive 
124 125 
lhan alloiJui'iiioJ Usull ' . SubslLLuliuii of amino or broiiio 
function at position 3 of al lopurinolriboside yielded 3-amino-4( SHj-
oxo-l-zS-D-riboturanosylpyrazoloL 3 , 4 - d ] pyrimidine (151) and 3-bromo-
4( 5H]-oxo-l-/3-D-ribofuranosylpyrazolo[3,4-d]pyrimidine (152) which 
were found to be more active than ailopurinol ribonucleoside against 107 Leishinania tropica in vitro 
MO—1.0 
HO OH 
tSl . R NH2 
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CHAPTER 2 
SYNTHESIS OF 2.6-DISUBSTITUTED-9-TETRAHYDR0FURANYLP/RINES AND 
iJ.6-DISUBSTriUTED-l-TErRAHYDR0FURANYLPYRAZ0L0[3.4-d] 
PYRIMIDINES AND THEIR BIOLOGICAL ACTIVITIES 
52 
2 . 1 INTROmJCriON 
Adenosine ( 1 ) , a wollknown naturally occurring nucleoside, 
1 2 is an ef fec l ivo coronary vasodialator ' and inhibi tor of platelets 
3 
thrombi . It is bel ieved that, when ce l l s are injured, some of 
their adenosine tr iphosphate (ATP) breaks down to adenosine diphos-4 
phate (ADP), which init iate the aggregation of blood plate lets . 
Adenosine diphosphate on further dephosphorylation by plasma 
5 6 7 enzymes ' produces adenosine monophosphate (AMP) or adenosine 
Q 
vi'hich exer t s i ts inhibi tory action on plate lets aggregation . Alkyl-
ation at position-2 and amino function at position-6 in adenosine 
have afforded a number of compounds that are resistant to the 9 
action of adenosine deaminase . Further, these analogs of adenosine 
have longer duration of action as compared to adenosine^*^'^^. 
HO OH 
Introduction of chlorine at positlon-2 in adenosine (1 ) increases 
i t s ac t iv i ty as well as the duration of the inhibitory action. 
53 
However, these compounds are found to be toxic which leads to 
serious side ollocLs 
A number of adenosine analogs having thioalkyl groups at 
position-2 have been synthesized in order to modulate the coronary 
vasodialaLur uc l lv i ly , llowuvur, Iheso compounds luivo not boon 
13 
found to be more e f fec t ive . Maguire et al . have demonstrated 
that the coronary vasodilator ac t iv i ty becomes more pronounced 
with Ihu inc.ronsQ in Uio longlh of t]ie aJkyl chain in a lky l th io -
s e r i e s , while branching of the chain reduces the a c t i v i t y . 
The replacement of ring carbon or nitrogen of purine (2 ) 
by a nitrogen or carbon atom gives aza or deaza purines ( 3 , 4) 
ring systems, whereas, interchange of nitrogen at position-7 with 
carbon at position-8 of purine system (2) affords pyrazolo [ 3 , 4 - d ] 
pyrimidine ( 5 ) . 
have been synthesized as potential antitumor and antiviral agents'" 
A number of deaza- and azapurine nucleosides 
14,15 
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Tlie pharmacohjgicai prof i le ot the purijie and pyrimidine 
5H 
nucleosides can be modulated by replacement of D-ribose al N-9 
Uj witli a non sugai' iiioloLy The replacement ol' D-ribose in 5-
fluoro-l-/3 -D-ribofuranosyl uracil by a furan moiety gives compound 
17 (6) which e x h i b i t s anticancer act ivi ty Further replacement 
of D-ribose of adenosine with cyclohexyl and H-2 with 2-n-propoxy 
group affords 9-cyclohoxyl-2-n-propoxyadenine (7 ) 
significant bronchodialator activity^^. 
16 which shows 
0 
HN 
N 
N 
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NHR 
V \ N 
' 0 
8 
The significant bronchodialator ac t iv i ty of 9 -cyc lohexyl -2 
-w-propoxyadenino (7) and the antiviral ac t iv i ty of 6-alkylamino-
19 
9-totrahydrofuranyl purine (8 ) prompted us to undertake the syn-
thes is of G-alkylauiino-2-chloro-9-letrahydrofuranylpurines ( 1 9 - 2 6 ) , 
6-alkylamino-2-methoxy-9-tetrahydrofuranyl^^^^^^purines ( 27 -34) , 
2-ethyllhjo-9-totr£ihydrofuranyl adenine and S-azaadcnine (44 and 
48) , 4 -a lkylamino-6-methyl th io- l - te t rahydrofuranylpyrazolo[3 ,4 -d] 
pyrimidines (65-72) and 4-alkylamino-6-methoxy-l - tetrahydrofuranyl-
pyrazolof 3 , 4 - d ] pyri midines (81 -88 ) . 
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2 . 3 SYNTHESIS OF 2,6-DICHLOROPURINE 
2,6-Dichloropurine (16) (Scheme 1 ) , the key intermediate 
20 
in the synthesis was prepared by modification of Traube 's method . 
Thlourou (D) 1)11 rul'luxing wilh oLhylcyanoacoLalc (10) in sodium 
laethoxide gave 4-amino-6-hydroxy-2-mercaptopyrimidine (11 ) . 
Nilrcjb;ilj(jii^' (jf I I Willi sodium ni l r i lo and acol ic acid at 2 lo 
5°C yielded 4-nmino-6-hydroxy-2-mercapto-5-nitrosopyrimidlne ( 12 ) . 
In the IR speclruin of the compound (12) the absorption for N=0 
56 
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function was at 1500 cm . Reduction of 12 with sodium dithionite 
in alkaline medium gave 4 ,5-diamino-6-hydroxy-2-mercaptopyrimidine 
(13) in 43% yie ld . Treatment of 13 with P2S^ in refluxing pyridine 23 afforded 2,6~diuiercapto-4,5-diaminopyrimidine (14) . Cyclization 
of 14 with formic acid and formamide furnished 2 ,6 -dimercapto-
24 25 purine (15) . Chlorination of dimercaptopurine (15) with HCl 
and CI2 gave 2 ,6-dichloropurine (16) in 39% y ie ld . 
2 . 4 SYNTllliSlS Ol-' (i-AI.KYLAMlNO-2-MIiTIIOXY-9-TliTRAlIYDRO-
FURANYLPURINES (27-34) 
25 
Condensation of 2 ,6-dichloropurine (16) (Scheme 2) with 
2 ,3-dihydrofuran (17) in ethyl acetate in the presence of p-toluene 
sulphonic acid (pTSA) as catalyst gave 2 , 6 - d i c h l o r o - 9 - t e t r a h y d r o -
furanylpurine (18 ) . In the mass spectrum of 18 the molecular ion 
peak was at m/z 259 (M^'). In PMR spectrum of the compound 
18 the signal at S 6 .2 ppm for H-2' proton suggested the attachment 
of furanyl moiety. Compound (18) on refluxing with appropriate 
amines in ethanol in the presence of K2CO2 (anhyd. ) gave 6 - a l k y l -19 amino-2-chloro-9-tetrahydrofuranylpurine (19-26) . Refluxing of 
19 - 26 in anhydrous methanol with sodium methoxide yielded the 
corresponding 6-alkylamino-2-methoxy-9-tetrahydrofuranylpurines 
2 6 
(27-34) . The mothoxy function in the PMR spectra of the comp-
ounds (27-34) appears as sharp singlet of 3 protons at 6 4 . 2 - 3 . 8 9 . 
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2 . 5 SYNTHESIS OF 2-ETI1YLTHIO-9-TETRAHYDROFURANYL-
ADENINE (44) ANU 2-IiTllYLTIIIO-9-TETRAIIYDROFURANYL-
8-AZAAUENlNIi (40) 
2-Ett-'yllhioadonine (39) and 2-ethylthio-8-a2aadenine (40) 
(Scheme ci,4j required for the synthesis of 2 -e thy l th io -9 - te t rahydro-
furanyladenine (44) and 2-ethylthio-9- tetrahydrofuranyl-8-azaadenine 
20 (48) were synthesized by Traube 's method . Condensation of 
thiourea (9 ) with malononitrile (35) in presence of sodium ethoxide 
2 7 folloiving Hilbert-Johnson procedure afforded 2- th io-4 ,6 -diamino-
pyrimidine as a sodium sa l t , which on treatment with ethyl bromide 
in ethanol gave 2-ethyl thio-4 ,6-diaminopyr jmidine (36). Nitrosation 
of compound (36) with sodium ni t r i te and acet ic acid at 2 to 5° 
yielded 2-ethylthio-4 ,6-diamino-5-ni trosopyrimidine (37) in 64% 
y ie ld . In the IR spectrum of 37 the absorption band at 1500 cm 
13 
was for N=0 tuncLion. Reduction of 37 with sodium dithionito 
yielded 2-e lhyl th io-4 ,5 ,6 - t r iaminopyr imidine which was converted 
to its Lribuli)h.)lo (3«) by Lrontmcnt willi in HU'lj yiuld. 24 
The sulphate 38 on cyclization with formamide and formic acid 
niixLure aliordod 2-otliylthioddonino ( 3 9 ) . 
Treatment of the diamine derivat ive (38) with sodium ni tr i te 
2 8 and acet ic acid yielded 2-ethylthio-8-azaadenine (40) . In the 
UV-spectra ol tlie compounds 39 and 40 the absorption bands at 
288 to 289 nm (pli=l) and at 280 to 282 nm (pH=13) respec t ive ly 
29 corresponded to I he c l iarac tcr i s l l cs X-bands of unsubstituted purines 
In PMR-spectrum ol the compound (39) , a charac ter i s t i c sharp singlet 
30 32 at 6' 7 .95 was duo to the olefinic H-8 proton . I'he characte-
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r i s l i c H-8 proton of adenine was absent in the PMR spectrum of 
coinpounc] 40. Ilowcivor, a quartot al ^ 3.02 and a tr iplet around 
6 1 .25 , for Clirj^ -CH^ protons were present In the PMR spectra of 
both the compounds 39 and 40. Thus, the PMR spectra of both 
the compounds were in agreement with the structure 39 and 40 
respec t ive ly . 
The amino function of the purines (39 and 40) was protected 
with acetyl group prior to condensation. Treatment of 39 with 
33 
acetic anhydride according to the method of Davoll S Lowy gave 
a mixture of 41 and 42 in llie rat io of 1 :4 as mono- and diacetyl 
der ivat ives . The mixture was separated by fractional c r y s t a l l i -
zation. Similarly the acetylation of 40 gave a mixture of 45 and 
46 which was also separated by fractional crysta l l izat ion. The 
IR spectra of diacetyl der ivat ives (42 and 46) had absorption bands 
at 1745-1735 duo to the presence of ac t ive N-acetyl group. 
Further the charac ter i s t i c band for Nil ( ac id ic ) at 2900-2400 cm"^ 
of imidazole systoia' ^ was absent in the IR-spectra of 42 and 
46. In the IR spectra of the monoacetyl der ivat ives 41 and 45 
absorption at 1745 cm was absent. Whereas', in IR spectrum 
of both the compounds (41 and 45) , the charac ter i s t i c band at 
2900-2400 cm"^ for NH of the imidazole system^"^"^® was present. 
In PMR spectra of diacetyl der ivat ives (42 and 46) the two sharp 
three proton singlets at i 2 .7 and 6 3.07 ppm were due to g P 6 f t 
N -C-CHg and N II-L-CH^ functions respec t ive ly . 
Condensation of compounds 41 and 45 separately with 2 , 3 -
a 
63 
dihydrofuran in ethyl acetate in presence of p-toluene sulphonic 
acid (pTSA) gave compounds 43 and 47 r espec t ive ly . Deacotylation 
of compound 43 and 47 soparatoly with methanolic ammonia at 
aiiibiont leinpor<uuru yioldcd 2-elhylthio-9- tetrahydrofuranyladcnjno 
(44) and 2-othyithio-9-tetrahydrofuranyl-8-azaadenio (48) respect -
i v e l y . 
The ultruvioloL spectra at different pll have been employed 
quite successfully for assigning the position of glycone moiety 
in the substituted purine der ivat ives . The ultra violet spectra 
37-39 
of some N-7 and N-9 substituted purines are recorded in 
Table 1. 
CI 
v| 
_ i a u v -n-rvi 
The purines substituted with an a lkyl group at N-7 generally 
absorb at a longer wavelength Lhan the corresponding N-9 a lkyl 
derivat ives (Table 1 ) . 
A comparison ot the UV spectral data of N-7 and N-9 der i -
vatives of purine (Table 1) to lhat of 2 ,6 -d ich loro-9 - to t rahydro-
furanylpurine {3 8 ) , 6-ainino-2-methoxy-9-tetrahydrofuranylpurine 
(27) , and 2-athyUhio-9-tetrahydrofuranyladoninc (44) has suggested 
thai 'the furanyl iiioltily is Bllcichcd cil N^ O position. 
6^ 1 
Table 1 Ultra violet spectra of substituted purines 
Rt 
N 
R A / V J A j v j 
N 
R2 
^ 9 - 5 2 
Rh 
5 3 - 5 6 
-N-R-
Si . R 
No. 
R. R„ ^max (nm) 
pH=l(14) pH=7 
Ref 
49 11 
50 
51 
54 
55 
H 
II 
53 11 
H 
H 
N(CH3)2 
CI 
NIL 
H CI 
N(CIl3)^ 
CI 
NH 2 
CH. 
CH. 
CAL 
0 
CIL 
CH. 
CH. 
56 H CI 
•0 ) 
270 (1) 
277 (14) 
290 (1) 
295 (14) 
265 
262 
266 
271 
272 
272 
37 
38 
39 
38 
37 
38 
39 
38 
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2 . 6 SYNTHESIS OF 4.6-DlMETHYLTHlOPYRAZOLOL3,4-d] 
PYRIMIDINE (63) 
4, G-Ui niuLhy 1L Jiiupyrazoiol 3 . 4 - d J pyriinidine (63) (Scheinu 5) 
has been synthesized following the procedure of Taylor et al'^'^. 
Condensation of malononitrile (35) with tr iethylorthoformate (57) 
41 
gave ethoxyinethylene malononitrile (58) . Treatment of 58 with 
hydrazine hydrate gave 5-amino-4-cyanopyrazole (59)'^^. Reaction 
of 59 with CS^ Jn pyridine yielded the intermediate 4{5H)-iroino-
G(7JJ)pyr;i7.ohj| 4 ,;5~dlLJilnxinijlliiono (GO). TrouLiiionl of 60 with 
NaOH afforded pyrazolo[3 ,4 -d]pyr imidine-4 ,6 -d i th ione (61)'^° in 
quanlitative y ie ld . MothylaLion of 61 with methyl iodide and 
sodium hydroxide yielded 4 ,6 -dimelhyl th iopyrazolo[3 ,4 -d]pyr imidine 
(63) in 63% y ie ld . In the PMR spectrum of 63 a singlet at 6 
7 .9 ppm was due to H-3 and two sharp three proton singlet at 
S 2 . 5 and S 2 .55 ppm were due to the methylthio functions. 
2 .7 SYNTHESIS OF 4-ALKYLAMINO-6-^METHOXY-l-TETRAHYDRO-
FURANYLPYRAZOLOL 3 . 4 - d ] PYRIMIDINE (81-88) 
Condensation of 4 ,6-dimet .hylthiopyrazolo[3 ,4-d]pyrimidine 
(63) (Scheme 6) with 2 ,3-dihydrofuran (17) in ethyl acetate 
in presence of p-toluene sulphonic acid (pTSA) gave 4 ,6-dimethylthio-
l-leLrahydrului-uHyJijyi-azulol3,4-dJpyrliiilcliiic (64) in UO'l, y ie ld . 
Treatment of 64 with suitable amines gave se lec t ive ly 4-alkylamino-
B-iiielhyllhiu durivalivos ( 65 -72) . U i s well known thai the 
p o s i t i o n - 4 in pyra2olo[3 .4-d]pyrimidine system i s more react ive 
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than posit ion-6 towards nucleophilic substitution react ions. Oxida-
tion"^^ of meUiylthio group at posit ion- 6 with m-chloroperbenzoic 
acid in dichloroinelhane gave the corresponding sulphones ( 7 3 - 8 0 ) . 
In the IR spectra of the compounds (73-80) the charac ter i s t i c 
absorption for sulphone function was at 1350 to 1325 cm . In 
the PMR spectra of the compounds (73-80) the signal for methyl 
proton of SO2CH2 was at 5 3 .2 ppm while the methyl proton of 
SCHg in parent compound was at 6 2 .55 ppm. 
The compounds (73-80) when refluxed with sodium methoxide 
in methanol yielded the corresponding compounds (81-88) in good 
y ie ld . The reaction of compound 73 with sodium propoxide in 
propanol gave 4-amino-6-propoxy-l - tetrahydrofuranylpyrazolo 
[3 ,4 -d]pyr imidine (89) in 62% yie ld . 
UV spectra have been employed for assigning the position 
of glyconc moiely in pyrazolo[3 ,4-d]pyrimidine system. Robins 
44 and Cheng have synthesi/.od N-1 and N-2 substituted pyrazolo 
[3,4-d]pyriii i idinG by an unambiguous route and found that N-2 
45 substituted system absorbs at longer wave length region compared 
to N-1 due to f ixed bond structure (Table 2 ) . Further , i t was 
found that 2 -a lkyl pyrazolo[3 ,4-d]pyrimidine exhibi ted a bathochro-
46 ritic shi f t of 15-25 nm compared to 1 - a l k y l der ivat ive . 
A comparison ol UV spcclra i data of 4 , 6 - d i m e t h y l t h i o - l -
tetrahydrofuranylpyrazGlo[ 3 , 4 - d ] pyrimidine with 4-dimethylamino-
l-methylpyrazolof 3 ,4 -d ] pyrimidine (91 ) , 4-di methylamino-l - tetra-
69 
hyciroruranyJpyrazoloL3,4-dJpyriniidino (92) has suggested that 
the reaction el' 2 ,3-dihydrofuran with 4 ,6-dimethy]thiopyrazolo 
[3,4-d]pyririiidLnG has occurred at N-1. 
Table 2 UV-absorption of substituted pyrazolo[3 ,4-d]pyrimidine 
SI. 
No. Structure Amax iiiax(nm) Ref 
9Q 
91 
92 
•N 
IJ 
N 
N 
CH3 
NMe2 
N 
N Nl 
N 
N M e 2 
N 
.N 
262CEtQli] 
258(EtOH) 
267(EtOn} 
46 
44 
44 
93 
64 
NMeo 
cs 
N 
SMe 
Cs 
N- 'N •CH3 
N 
Cs 
n 
n 
N 
2 94 (Eton) 
268(EtOH) 
44 
26 
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2 . 8 EXPERIMENTAL PROCEDURE 
Melting poinLs were laken with Buchi capi l lary melting 
point apparatiib (hi l icon-bath) and were uncorrected. UV spectra 
were recorded on a Perkin-Elmer 202 spectrophotometer ( ^max 
in niu)^ IR si)CLtra on a Ferkin-I'Urner-157 grating infracord (l^iiax 
The PMR spectra were recorded on Perkin-Elmer 360L at 
60 MHz (chemical shift on 6 - s c a l e ) . 
2.6-Dtchloro-9-teLrahydrofuranylpurine (18) 
2,6-Dichloropurine (16, 5 g, 26 .4 mmol) was dissolved 
in ethyl acolatu (J 50 iiiJ) and p-toluone sulphonlc acid (pTSA), 
( 0 .2 g, 1 . 1 mmol) was added to i t . To the s t i r red mixture at 
room temp, was added 2,3-dihydrofuran (17, 2 . 5 g, 35.7 mmol) 
during 15 min. The temp, of the reaction mixture was slowly raised 
to Sf)"^  and iiiaiiilainod for 3 . 5 hr . The resulting mixture was 
cooled, wablicd with aqueous ^^ ^^ ^^  dried (Na^SO^) 
.uui tlio mjIvuiU w(ji'i! roiaovoil Viicuo t)uluw 45°. Tl\u visuDUb 
oi l , thus obtained, was tr i turated with hexane to afford the comp-
ound (18, 6 .3 8- 92&o), m.p. 99°; MS: m/z 259 (m""'); UV (MeOH): 
263; PMR (CDCl^): 8.12 ( s , IH. H-8) , 6 .2 (m, IH, H - 2 ' ) , 4 . 3 0 -
3.95 (m, 2H, 11-5 ' ) , 2 . 6 5 - 2 . 3 0 (m, 211, H - 3 ' ) , 2 . 1 0 - 1 . 9 0 (m, 2H, 
H - 4 ' ) . Analy. Calcd. for CgHyCl2N^0; C, 41 .7 ; H, 3 . 1 ; N, 21 .6 , 
Found: C, 41 .5 ; H, 2 . 9 ; N, 22.1%. 
6-Alkylainino-2-chloro-9-tetrahydrofuranylpurinos (19-26) 
General Procedure : A mixture of 2, G-dichloro-D-tetrahydrofuranyl-
71 
purine) (1H, 2.(i j;, 10 iniiiol), nn approprinln amine (10 minol] 
and anhydrous ^^^ refluxed for 3 . lo 10 h r . The resulting 
iiiixluro was ilJLorod and Ihu solvent ronioved undur reduced pressure. 
The resulting residue was extracted with EtOAc, washed with 
dil HCl, water, dried (Na2S0^) and the solvent removed under 
reduced pressure . The product, thus obtained, was crysta l l ized 
from ethyl acetate-pet , e ther . The y ie ld , spectral data and e le -
mental analysis of the compounds (19-26) synthesized are given 
below. 
X 
a 
Compound (19 . XVNII2) 
Yie ld. 54'|j; 111. p. >300° ; lR(l<I3rj: 3400 (NH2]; MS: m// 239 
(M"'"); PMKCCDCl^}: 7.82 ( s . 111, 11-8), 6 .67 ( b s , 2J1, NH^), 6 .21 
(m, 111, I i - 2 ' j , 4 . 3 - 3 . 8 (m, 2H, H - 5 ' ) , 2 . 6 0 - 1 . 8 0 (m, 4H, H-3' 
6 H - 4 ' ) ; Analy. Calcd. for CyH^pClNgO: C, 45 .1 ; H, 4 . 2 ; N, 
29.2 Found: C, 4 5 . 3 ; H, 4 . 0 ; N, 28.8%. 
Compound (20, X = -NIICIl2CH2-CgH^CIl3(p)) 
Yield, 82.%; 111. p. 148°; MS: m/z 357 (M^"'); PMR (CDCl^): 
7 .75 ( s , IH, H-8) , 7 .08 ( s , 4H, Ar-H), 6 .2 (m, 2H, H-2' S NH), 
4 . 3 0 - 3 . 8 1 (m, 4H, H-5' 6 CH^), 2 .88 ( t , 2H, J = 6 . 0 Hz, CH2), 
2 . 4 1 - 1 . 9 0 (m, 7H. CH„, H-3' Q n - 4 ' ) . —o } Analy. Calcd. for 
72 
C^gH2yC]N,-0: C, GO.4; II. 5 . 6 ; N, 19 .6 , Found: 60 .4 ; H, 5 . 8 ; 
N, 19.5%. 
r 
Compound (21, X = N 
Yield, 20%; m.p. 85°; MS: m/z 307 (M •); PMR (CDCl ) 
7 .85 ( s . m , I I -8) , 6 .4 (rn, IH. H - 2 ' ) . 4 . 1 (m, 6H,N^ 8 H - 5 ' ) . 
CH. 
1 . 9 8 - 1 . 8 0 (m, 4H, H-3' 8 H - 4 ' ] , 1 . 7 0 - 1 . 6 2 (m, 6H, CH2S); Analy. 
Calcd. for C^ ^H^ ^ClNj-O; C. 54 .6 ; H, 5 . 9 ; N, 2 2 . 8 , Found: C, 
54 .8 ; H, 5 .7 ; N, 2 3 . 1 V 
Compound (22. X = N^^ ^ j 
Yield, 36%,; m.p. 63-65° ; MS: m/z 309 (M"^'}; PMR (CDCl^) 
7 .7 ( s , III, 11-8), 6 .4 (m, IH, H - 2 ' ) , 4 . 0 - 3 . 8 (m, lOH, H-5' a 
CH2S), 2 . 0 - l . U (III, 411, I l - J ' U 11-4') ; Analy. Calcd. lor 
C^2H^gClNg02: C, 50 .4 ; H, 5 . 2 ; N, 22 .6 , Found: C, 49 .8 ; H, 
5 .3 ; N, 22.5%. 
Compound (23. X = N N-CH„ ) 
\ / ^ 
Yield, 36%; m.p. 80°; MS: m/z 322 (M^"'): PMR (CDCl^): 
7 .85 ( s , IH, H-8) , 6 .25 ( t , IH, J = 4 .5 Hz, H - 2 ' ) , 4 . 4 - 4 . 0 (m, 
/CH2 / CH 
6H, H-5' Q ^ ) 2 .6 ( t , 4H, J = 3 .5 Hz, n C ) 
CH„ ^ CH„ 
2 .35 ( s , 3H, CHg-). 2 . 1 - 1 . 8 (m, 4H. H-3' Q n - 4 ' ) ; Analy. 
Calcd. for Cj^ jU^^CtNj^ O : C, 52 .1 ; H, 5 . 9 ; N, 2 6 . 1 , Found: 
C, 52 .0 ; II, 5 . 9 ; N, 26.4%. 
Compound (24. X - NHCH(CIl2)2) 
Yield, 23%; as an o i l ; MS: m/? 281 (m""'): PMR (CDCl^): 
73 
7.89 ( s . IH, H-8), G.5 (m, IH, H-2'), 5 .8 (m, III. NH), 3 .95 
(m, 211, 11-5') , 2 .65 (in, 111, CH-), 2 . 0 - 1 . 0 3 (m, 4H, II-3' Q 
H - 4 ' ) , 1 .45 (d, 6H, J = 7 .5 Hz. 2 CH^-); Analy. Calcd. for 
Found: C, 51 .6 ; 
H. 6 . 0 ; N. 24.8%. 
Compound (25 . X = N(CII^CIL232) 
YjcJ(J . 401;,; as an o i l ; MS: in// 295 (m""'); PMR (CDCl,^): 
7 .85 ( s , IH, H-8) , 6 .32 (m, IH, H - 2 ' ) , 4 . 2 - 3 . 9 5 (m, 2H, H - 5 ' ) . 
2 .95 (m. 4H, N'T ) , 2 . 0 5 - 1 . 9 0 (m, 4H. H-3' Q H - 4 ' ) . 1 .30 ( t , 
CH 
6H, J = 4 . 5 Hz, Analy. Calcd. for C^gH^gClN^O: C , 5 2 . 8 ; 
H. 6 . 1 ; N. 23 .7 , Found: C, 52 .6 ; H, 6 . 2 ; N, 23.3%. 
Compound (26, X = N N-Ph ) 
Yield, 47%; m.p. 170'^; MS: m/z 384 (M ' ) : PMR (CDCl^): 
8 .05 ( s , IH, H-8) , 7 .10 (m. 2H, Ar-H) . 6 . 8 (m. 3H, Ar-H), 6 . 1 
(m. IH, H - 2 ' ) , 4 .3 (m. 6H. NCT a H - 5 ' ) , 3 .2 (m, 4H, NC" ) . 
CH ^CH„ 
2 . 1 0 - 1 . 8 0 (m, 411, H-3' 0 H-4 ' ) - Analy. Calcd. for C^gH2^ClNgO: 
C, 59 .3 ; H, 5 . 5 ; N. 21 .9 , Found: C, 59 .8 ; H, 5 .7 ; N, 21.5%. 
G-Alky]amino-2-nicthoxy-9-tGtrahydrQfuranylpurines (27-34) 
Gtmcral proctMiuro: A scjlution of G-alkylani ino-2-chlaro-9- ta lra-
hydrofurany]purines (19-26) in dry inolhanol were refluxed separa-
te ly with sodium niethoxide lor 1 to 3 hr under nitrogen atmosphere. 
The resulting mixture was coolcd, neutralized with dil AcOH and 
concentrated. The residue was extracted with ethyl acetate, washed 
with water dried (Na2S0^) and the solvent removed. The product 
obtained was crysta l l ized from ethyl acetate pet e ther . The y ie ld , 
spectral data and elemental analysis of the compounds (27-34) 
are given below. 
X 
MeO 
N 
0 
N i i 
2 7 - 3 ^ 
Compound (27 . X = NH )^ 
Yield, iii.p. 195-98" ; MS: m/z 235 (M""'); PMR (CDCl^): 
7 .65 ( s , IH, H-8) , 6 . 1 (m, IH, H-2 '3 , 5 .95 (m, 2H. NH2,exchange-
able with D2O). 4 .15 (m, 2JI, H - 5 ' ) , 3 .88 ( s , 3H, OCH^), 2 . 5 -
1 . 9 (m, 4H, H-3' Q H - 4 ' } ; Analy. Calcd. for C, 
51 .1 ; H, 5 .5 ; N, 29 .8 , Found: C, 51.2;, H, 5 .5 ; N, 29.8%. 
Compound (28, X = NIICH2-CH2-CgH^(CIl2)p) 
Yield, 25%; m.p. 165-68° ; MS: m/z 353 (M'" ' ) ; PMR (CDCl^): 
7 .5 ( s , IH, H-8) , 6 .45 ( s , 4H, Ar-H), 6 .12 (m, IH, H - 2 ' ) , 4 . 2 5 -
3 .5 (m, 7H. -CH.,-. CH,,0, 11-5'} , 2 .8 ( t . 3H. J = 4 . 8 Hz. Ar-
i-R O 
CH2-), 2 . 5 - 1 . 9 (m, 7H, H-3 ' , H-4' Q Ar-CH^-); Anly. Calcd. for 
H, 6 . 6 ; N, 2 0 . 0 V 
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/—\ 
Compound (29, X = N 
V 
Yield, a n ; in. p. 70-71° ; MS: m/z 303 (M ' ) ; PMR (CDCl^): 
7 .85 ( s . 1H. ]I-B), 6.32 (in, IH, l ] - 2 ' ) , 4 . 1 - 3 . 6 (m, 911, OCH 
Cll 
11-5' h N^ ) , 2 . 1 - 1 . 9 (m. 4H, 11-3' Q 11-4 ' ) . 1 . 6 3 - 1 . 4 0 (ni, 6H, 
cn. 
-Cn^S); Aiidf^ y. Calcd. lor C, 59 .4 ; H, 6 . 9 ; . 
N, 23 .1 , Found: C, 59 .3 ; H, 6 . 9 ; N, 23.1%. 
/ " A 
Compound (30. X = N O ) 
W 
Yield, 35%; as an o i l ; MS: m/z 305 (M •); PMR (CDCl^): 
7 .6 ( s , IH, H-8) , 6 .25 (dd, IH, J = 3 .8 a 6 .2 Hz, H - 2 ' ] , 4 . 1 -
3 .8 (m, 13H, OCIIg, H - 5 ' , CH2S) , 1 . 9 - 1 . 8 (m, 4H, H-3' S H - 4 ' ) i 
Analy. Calcd. for C^^H^gN^O :^ C, 55 .1 ; H, 6 . 2 ; N, 22 .9 , Found: 
C, 5 5 . 0 ; 11, 6 . 3 ; N, 22.8%. 
Compound (31, X = N N-CH„ ) 
Yield, 51%; as an o i l ; MS: m/z 318 (M ' ) ; PMR (CDCI„): 
/CII2 
7 . 6 ( s . 111, H-8) , 6 . 0 (m, Hi, i i - 2 ' ) , 4 . 3 - 4 . 1 (m, 4H, N ) 
yCH. ^CH. 
4 . 0 - 3 . 6 (ill, 511, OCIj Ti 11-5') , 3 . 8 - 2 . 5 (m, 411, n ( ) , 2 .25 
CH 
( s , 311, NCHj), 2 . 0 - 1 . 8 (m, 4H, JI-3' Q 11-4 ' ) ; Analy. Calcd. 
lor C, 56 .4 ; 
H, 7 . 1 ; N, 26.3%. 
Compound (32. X = NCII(CH^)^ ) 
Yield, 34%; m.p. 56°; MS: m/z 277 (M^') ; PMR (CDCl^): 
8.3 ( s , IH, H-8), 6 .23 (in, IH, H - 2 ' ) , 3 .95 (m, 5H, OCH ,^ 
H - 5 ' ) , 2 .73 (Hi, HI, -CH-) , 2 . 1 - 1 . 8 5 (ni, 4H, 11-3' Q H - 4 ' ) , 1 .21 
(d , 6H, J = 5 .0 Hz, 2XCH2-); Analy. Calcd. for 
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C, 5 6 . 3 ; il, 6 . 9 ; N, 2 5 . 3 , Found: C, 5 0 . 1 ; H, 6 . 9 ; N, 25.0?u. 
Compound ( 3 3 . X = N(C2H^)2 ) 
Yie ld , 17%; m.p. 68° ; MS: m/z 291 (M"^'}; PMR (CDCl^): 
7 , 9 ( s , IH, H-8) , 6 . 0 (m, IH. H - 2 ' ) , 4 . 2 - 3 . 9 5 (ni, 2H, H - 5 ' ) , 
3 . 1 (m, 4H, N ^ ^ ) . 2 . 0 - 1 . 8 (m, 4H. H-3' a H - 4 ' ) . 1 . 2 
CH 
( t , 6H, J = 4 . 8 Hz, 2xCH^-); AnaJy. Calcd. for 
C. 5 7 . 7 ; H, 7 . 2 ; N, 2 4 . 1 , Found: C, 5 7 . 4 ; H, 7 . 3 , N, 24.2%. 
Compound ( 3 4 , X = N N-Ph ) 
N J 
Yie ld , 59%; m.p . 235° ; MS: m/z 380 (M"^"); PMR (CDCl^): 
8 . 1 ( s , i n , 1I-8J, 7 .05 (rii, 2H, Ar-H}, 6 . 8 9 (m, 3M. Ar-H) , 
CH 
6 . 5 (m, IH, H - 2 ' ) , 4 . 3 - 3 . 8 (m. 9H, nC' , OCH„ fi H - 5 ' ) , 
3 . 4 - 3 . 2 (in, 4H, N ) , 2 . 1 - 1 . 9 (iii, 4H, H-3' ti n - 4 ' ) ; Analy. 
Calcd. for Found: 
C, 6 3 . 2 ; H, 6 . 1 ; N, 22.0%. 
6.9-Diacetamido-2-elhyltMopurine (42) 
A mixture of 39, ( 0 . 2 g, 1 . 0 mmol) and a c e t i c anhydride 
(15 ml) was ref luxed for 2 h r . The solvent from react ion mixture 
was removed under reduced pressure and the res idue was t r i turated 
with dry e ther to give 6 ,9 -d iace tamido-2 -e thy l th iopur ine ( 4 2 ) , 
( 0 . 1 2 g, y i e l d , 42%), m.p. 140-42° ; UV: (EtOH), 246 and 290; 
IR ( K B r ) : 1746, 1680 (C=0) ; PMR (CDCl^): 9 .13 ( b s , IH, NHCOCH^), 
8 .53 ( s , IH, H-8) , 3 .47 ( q , 2H, J = 6 . 8 Hz, 2-CH2S~), 3 .07 ( s , 
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3H. NHCOCHg), 2 .70 ( s , 3H, -NCOCH^), 1 .18 ( t , 3H, J = 6 .0 Hz, 
CH2-CH2-): Anaiy. Calcd. for C, 47 .3 ; H, 4 . 6 ; 
N, 25 .1 , Found: (J, 46 .9 ; H, 4 . 2 ; N, 24.6%. 
The f i l t ra te , after removal of the diacetyl derivative (42) , 
was concentrated vacuo and the residue was crysta l l ized from 
boiling water to give 6-acotamido-2-ethylthiopurine (41) , (0 .03g, 
yield ^ lOfo) , 111.p. 2,1,1-00°; UV: (RtOIf), 244 t\ 312; IRCKOrj: 
1690 (C=0); Analy. Calcd. for Cgll^^NgOS: C, 45 .6 , H, 4 . 6 ; 
N, 2b. u; I'ound: C, 45 .8 ; H, 4 . 5 ; N, 2 5.9%. 
6.9-Diacetamido-2-ethylthio-8-aza>- purine 
Compound (40, 0 .5 g, 3 . 0 mmol) was heated with acet ic 
anhydride (20 mi) and worked up as above to give 46 (0 .34 g, 
y i e l d , 41. 296), m.p. 181-83°; UV: (EtOH) 249 and 298; IR (KBr) : 
1746, 1680 (C=0) ; PMR (CDCl^): 9 .03 (bs , IH, NHCOCH^), 3 .40 
(q , 2H, J = 6 .3 I I2, 2CH2S), 2 .65 ( s , 3H. -NIICOCH3), 2 .45 ( s , 
3H, -NCOCH^), 1 .45 ( t , 311, J = B . l Hz, CH2-CH2-); Analy. Calcd. 
for C^QH^^NgO^S: C, 42 .8 ; H, 4 . 3 ; N, 30 .0 , Found: C. 42 .6 ; 
H. 4 . 5 ; N, 30.1'!,. 
Tho l i l tr . i lo altoi- roinoval ol didcotyl dorivativo (4G) was 
concentrated in vacuo and the residue was crysta l l ized fi'om boiling 
water to alloi'd b-acotamLClo-2-clhyllhiu-8-dzapurino, as needles 
(45) , (50 mg, yield 8%), m . p . > 300°; IR (KDr): 1680 (0=0) ; PMR 
(CDCl^): 9 .12 ( b s , IH, Nil), 3.42 (q , 2H, J = 5.3 Hz, CH2-CH2). 
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2.85 ( s , 3H, NHCOCHg), 1 .38 ( t , 3H, J = 4 . 9 Hz, 2CH2CH2-); 
Analy. Calcd. for Cyll^pNgOS: C, 40 ,3 ; H, 4 . 2 ; N, 35 .3 , Found: 
C, 40 .8 ; H. 4 . 4 ; N. 35.6%. 
6-Acetainldo-2-elhyltMo-9-tetrahydrofuranylpurine (43) 
To a solution of 6-acetaniido-2-ethylthiopurine (41 , l .Og 
4 .7 mmol) and pTSA ( 0 . 1 g, 0 .58 mmol) in dry ethyl acetate (60 
ml) was sJowly added 2,3-dil iydrofuran (0 .44 g, 9 .0 mmol}. The 
reaction mixture was s t i r red at 60° for 24 h r , cooled and worked 
up as in case ol 18. The crude product, thus obtained, was 
chromatographed on Si02 column. Elution with chloroform: methanol 
( 9 9 . 5 : 0 . 5 , v/v) gave 43 ( 0 .85 g, y ie ld , 44%), m.p. 195-9(3'^; MS: 
m/z 307 (m""'); PMR (CDCl^): 9 .3 (m, IH, NH). 7 .9 ( s , IH. H-8), 
6 .2 (m, lH, 11-2 ' ) , 3 .9 (m, 2H. H - 5 ' ) , 3 .10 (q , 2H, J = 6 .5 Hz, 
-CHgCH^), 2.G ( s . 3H, CH^CO), 2 . 1 - 1 . 8 (m, 4H, 4-3 ' d H - 4 ' ) , 
1 , 4 ( t , 3H, J - 6 .0 Hz, -CH2-CH2); Analy. Calcd. for 
Found: C, 50 .9 ; H, 5 . 6 ; 
N, 23.0"o. 
2-Ethyllhio-9-tctraliydrofuranyIadonlnG (44) 
6-Acetamido-2-ethylthio-9-tetrahydrofuranylpurine (43, 0 .5 g 
1.G3 jDiiiol) and mothanolic ammonia (80 ml, methanol saturated 
with NH^  at 0®) v\c?ro kept at room temp, for 24 hr . The solvent 
and fjxcGss ol ammonia worn removed under reduced pressure. 
The crude product, thus obtained, was chromatographed on Si02 
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column. liiuLion wUti chloroform: mcLhanol ( 9 2 : 8 , v/v] gave the 
compound (44 ) , (0 .23 g, yield 42''o)', m.p. 258-61° ; MS: m/z 264 
(m"" ') ; UV: (MeOH) 261; PMR (CDCl^+DMSO-dg): 7 .9 ( s , IH. 
I I -8) , 7 .6 ( b s . 2H, NH,^ ), 5 .95 (m. IH, H-2'), 4 . 1 - 3 . 9 (ra, 2H, 
H - 5 ' ) , 3 . 20 (q , 211, J = 6 .6 Hz, SCH2-CH3), 2 . 4 - 1 . 9 (m, 4H, 
H-3' a H - 4 ' ) . 1 . 4 ( t , 3H, J = 6 Hz, -CH2-CH2); Analy. Calcd. 
i'ur C, 4 9 . I I , .1.7; N, 24.4, I'uund: C. 4 9 . 9 ; 
H, 5 . 8 ; N, 24.8%. 
6-Acetamido-2-ethylthio-9-tetrahydrofuranyl-8-azapurine (47) 
To a s l i r r e d mixturu of 6-aceLamido-2-ethylthio-8-azapurine 
(45 . 2 . 0 g, 9 .18 mmol), pTSA (0 .2 g, 1 .16 mmol) in ethyl acetate 
(180 inlj was slowJy added 2 ,3-dlhydroluran (1 .2 g, 17 .1 iiniioJ) 
The mixture was heated with s t i rr ing at 65° for 18 hr , coolgd, 
and worked up as usual. The crude product, thus obtained, was 
crys ta l l ized Irom a mixture of dichloromethane-methanol to afford 
(47) , ( 0 . 8 g, yield 29yo); m.p. 201-203°; MS: m/z 309 ( M + l ) / -
PMR (CDCl„+DMSO-dc): 8 .9 (m, IH, NH), 6 .5 (m, IH, H - 2 ' ) , 0 0 — 
3 . 8 - 3 . 6 (ill, 211, ll-r>'), 3.1 (q , 211, J = G.6 IIz, -CH^-CH^), 2 .45 
( s , 3H, COCU , ) , 1 . 9 0 - 1 . 7 2 (m, 411, H-3' (j H - 4 ' ) , 1 .25 ( t , 3H, 
J = 6.U Hz, -CH2-CH,^); Analys. Calcd. for 
46 .8 ; H, 5 . 2 ; N, 27 .3 , p-ound: C, 46 .7 ; H, 5 . 3 ; N, 27.3%. 
2-Ethyl thLo-9-tctrahydrofuranyl-8-azaadenine (48) 
A tuixtufi) nl ( ] - acGla i i i ido-9 - to l rahydi^ofuranyl -B -azapur ino 
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(47, 1 .0 g, 3.25 nmiol) and inethanolic ammonia (100 ml) was kept 
at ambient Lemp. for 24 hr . The solvent and excess of ammonia 
from the reacLion mixture were removed m vacuo. The crude 
thus obtained, was column chromatographed on 3102- Elution with 
CHClgiMeOH (88 :12 , v/v) afforded 48 (0 .63 g, y ie ld, 73%)-, m.p. 
280°; MS: m// 206 (M^') ; PMR (nMSO-d^): 8.2 (bs , 2H, NH^), 
6 .2 (m, IH, H - 2 ' ) , 3 .95 -3 .68 (m, 2H, H - 5 ' ) , 3 .18 (q , 2H, 
J = 6.3 Hz, -SCH2-), 2 . 2 - 1 . 9 5 (m, 4H. H-3' Q H - 4 ' ) , 1 .28 ( t , 
3H, J = 5 .9 Hz. CH2-CH2-); Analy. Calcd'. for C^QH^^NgOS: 
C, 45 .1 ; H, 5 .3 ; N, 31 .6 , Found: C, 45 .2 ; H, 5 .1 ; N, 31.6%. 
4.6-DlmethyltMo-l-tetrahydrofuranylpyrazolo[3.4-d]pyriniidine (64) 
To a mixture of 4,6-dimothylthio pyrazolo[3,4-d]pyrimidino 
(63, 5 .0 g, 23.5 mmol), pTSA (0 .15 g, 0 .9 mol), dry ethyl acetate 
(100 ml), was slowly added 2,3-dihydrofuran (4 .5 ml, 64.0 mmol). 
The mixture was heated at 50° for 3 hr . The resulting mixture 
was cooled, and worked up as usual. The product, thus obtained, 
was crystal l ized from ether-hexane to give 64 as colourless powder 
(5 .5 g, 80%), m.p. 107°; MS: m/z 282 (M^') ; UV (MeOH): 265; 
PMR (CDCl^): 7 .80 ( s , IJJ, II-3), G.50 (m. 111, H - 2 ' ) . 3 . 7 2 - 2 . 9 4 
(m, 2H, H - 5 ' ) , 2 .55 ( s , 3H, SCH^), 2 .50 ( s , 3H, SCH^), 2 . 1 - 1 . 8 
(m, 4H, H-3' a H - 4 ' ) ; Analy- Calcd. for C, 
46 .8 ; H, 5 .0 ; N, 19 ,9 , Found: C, 46 .5 ; H. 4 . 8 ; N, 19.8%. 
4-Alkylaiiiino-6-niethylthio-l-tctrahydrofuranylpyrazQlo[3.4-dj 
pyrimidine (65-72) 
General procoduro: A mixluro of the compound (64, 1 .0 g, 
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3 .0 mmol) and appropriate amine ( 3 . 0 rnmol) was heated at 85° 
I'or 3 lo 0 ! ir . The rcsu]tin8 mixture was washed with hexnnc 
and the crude product, thus obtained, was chromotographed over 
Si02 column. Elution of the column with chloroform: methanol 
(98 .2 , v/v) and crystal l izat ion from ether afforded the compounds 
(65 -72 ) . In case of 65 the reaction mixture was heated at 165°. 
The y ie ld , spectral data and elemental analysis of the compounds 
(65-72) are given below: 
X 
N 
c s . 
Me S ^ ^ N N 
6 5 - 7 2 
Compound (65, X = NII2) 
Yield, 76%; m.p. 199°; MS: m/z 251 (M""'); PMR (DMSO-d^) 
8 .1 ( s , IH, H-3) , 6 .35 (m, IH, H - 2 ' ) , 3 . 9 - 3 . 7 5 (m, 2H, H - 5 ' ] , 
3 . 5 - 3 . 2 5 (m. 211, NM^), 2 .5 ( s , 311, SCH^} . 2 . 0 - 1 . 8 5 (m, 411, 
H-3' 8 H - 4 ' ) ; Analy- Calcd. for C ^ Q H ^ ^ N ^ O S : C , 47 .8 ; H, 5 . 2 ; 
N, 27 .9 , Found: C, 47 .8 ; 11, 4 . 8 ; N, 28.1%. 
Compound (66, X - NHCH )^ 
Yield, 43"o; m.p. 123°; MS: m/z 265 (M""'); FMR (CDClg): 
7 . 8 ( s , IH, H-3) , 7 .2 ( s , IH, NH), 6 .5 (m, IH, H - 2 ' ) , 4 . 1 - 3 . 8 5 
(m, 2H, H - 5 ' ) , 3.07 (d , 3H, J - 7 . 0 Hz. NHCH^), 2 . 5 ( s , SH, 
SCHg), 1 . 9 - 1 . 7 0 (m, 411, H-3' a H - 4 ' ) ; Analys. Calcd. for 
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C^^lI^^Nj-OS: C, 49 .0 ; 11, 5 .7 ; N, 2G.4, Found: C, 4 9 . 3 ; II. 
5 . 7 ; N, 2G.3%. 
Compound [67. X = NIlCH2Cll2CgII^CIl2(p) ] 
Yield, 43%; as an o i l ; MS: in/z 369 (M^"): PMR (CDCl^): 
7.82 ( s . IH, 1-1-3), 7 .0 { s , 411, Ar-H), 6 .5 (m, IH. H - 2 ' ) , 5 .85 
(rn, IH, NH). 3 . 9 (m, 2H. H - 5 ' ) , 3 . 7 (m, 2H. NHCH^-), 2 .78 
( t , 2H, J - 4 .2 Hz. -CH2-Ar). 2 .55 ( s , 3H, SCH^). 2 .2 ( s . 3H, 
Ar-CH^), 1 . 9 7 - 1 . 6 6 (m, 4H, H-3' a H - 4 ' ) ; Analy- Calcd. for 
C^gH^gN^OS: C, 6:1.8; H, 6 . 2 ; N, 19 .0 , Found: C, 61 .5 ; H, 6 . 0 ; 
N, 18.9%. 
Compound (68. X = N > ) 
Yield, 53%; m.p. 131°; MS: m/z 319 (m"^'); PMR (CDC1„): 
/CH, 
7.82 ( s , ]11. 11-3), 6 .48 (in. III, 11-2 ') , 4 . 1 (in, 6H, N " a H - 5 ' ) , 
ClI, 
2 .56 ( s , 3H. SCHg), 1 . 9 8 - 1 . 8 (m, 4H, H-3' a H-4' ) , 1 . 7 - 1 . 6 
(m, 6H. CH^S); Analy Calcd. for C^^H^^N^OS: C, 56 .4 ; 
H, 6 . 6 ; N. 21 .9 , Found: C. 56 .0 ; H. 6 . 6 ; N. 21.9%. 
Compound (69 . X = N^^^  0 ) 
Yield . 57%; m.p. 131°; MS: m/z 321 (M^"); PMR (CDCl^): 
7 .78 ( s , IH, H-3) , 6 .6 (m, IH, H - 2 ' ) , 4 . 3 2 - 3 . 7 2 (m, lOH, 4xCH2 
a H - 5 ' ) , 2 .55 ( s , 3H, SCH^), 1 . 9 2 - 1 . 7 8 (m, 4H, H-3' a H - 4 ' ) ; 
Analy Calcd. for C, 52 .3 ; H, 5 ,9 ; N, 21 .8 , 
Found: C, 52 .1 ; H, 5 .7 ; N, 22.0%. 
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Compoimd (70, X = NHCH2CH2 OMe ) 
Yield. 53%; as an o i l ; MS: m/z 415 (m""'); PMR (CDCl^): 
7 .9 (bs , III, NH), 7 .7 ( s , IH. H-3) , 6 .7 ( s , 3H. Ar-H), 6 .55 
(rii, IH, H - 2 ' ) , 3 .9 ( s , 8H, 2X-UCH2 3 H - 5 ' ) , 3 .42 (m, 2H, NCH^-) 
2 .85 ( t , 2H, J = 4 .5 Hz, -CIl2Ar] , 2 .55 ( s , 3H, SCH^-), 2 . 0 - 1 . 8 
(m, 4H, M-3' a H - 4 ' } , Analy- Calcd. for C2QH25Ng02S: 
C, 57 .8 ; H. 6 . 0 ; N, 16 .9 , Found: C, 57 .8 ; H. 6 . 1 ; N, 16.8%. 
Compound (71. X = l / N-Me ) 
\ / 
Yield, 62%; as an o i l ; MS: m/z 334 (M'^'); PMR (CDCl^): 
7 .79 ( s , i n , H-3) , 6 .65 (dd, IH, J = 6 .5 Hz 8 4 . 0 Hz, H - 2 ' ) , yCH 
4.02 (m, 2H. H - 5 ' ) , 3 .88 ( t , 4H, J = 3 .8 Hz, - N ^ ) , 2.52 ( s , 
3H, S C H „ ) , 2 . 4 5 ( M , 4 H , N ( ) 2 . 2 8 ( s , 3 H . N C H , J R 1 . 9 2 - 1 . 8 0 
CH 
(m, 4H, H-3' a H - 4 ' ) ; AnaljT^ Calcd. for C^^H22NgOS: C, 53 .9 ; 
H, 6 . 6 ; N, 25 .1 , Found: C, 54 .0 ; H, 6 . 6 ; N, 24.9%. 
/ " A 
Compound (72. X = N N-Ph ) 
\ / 
YioJd, 51%; rii.p. 92°; MS: in/z 396 (m""') ; PMR (CDCl^): 
7 .8 ( s , i n , H - 3 ) , 7 .23 (m, 2H, Ar-H), 6 .68 (m, 3H, Ar-H), 6 .65 
CH 
(m. IH, H - 2 ' ) , 3 . 9 8 - 3 . 7 2 (m, 6H, N-^  ^ S H - 5 ' ) , 3 .22 ( t , 4H, 
CH CH 
J = 5 ,5 Hz, NCf 2 .55 ( s , 3H, SCHT?, 1 . 9 - 1 . 8 (m, 4H, H-3' S 
CH ~ 
H - 4 ' ) ; Analy. ~ ^ a l c d . for C2QH2^NgOS: C, 60 .7 ; H, 6 . 1 ; 
N, 21 .2 , Found: C, 60 .5 ; 11, 6 . 0 ; N, 21.9%. 
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6-MethylsuIphoriyl-4N-substitutecl-l-letrahydrofuranylpyra2olo 
[3 .4-dJpyrimldincs (73-80) 
General procedure: A mixture of the compound (65-72) ( 1 . 0 
mmol] and m-chloroperbenzoic acid ( 0 . 4 g, 2 .47 mmol) in dichloro-
methano was s l i r rod at ambient temp, for 18 hr . To the resulting 
mixture saturated solution of NaHCO^ was added and s t i r red for 
10 hr . 'i'lie organic layer was separated, dried (Na2S0^] and 
the solvent removed. The product, thus obtained, was crysta l l ized 
from ether to give the compounds ( 7 3 - 8 0 ) . The physical and 
spectral data of the compounds are given below. 
X 
N: 
f 
a 73-80 
Compound (73, X = NH2) 
Yield, 50%; m.p. 182°; IR (KDr): 1395 (SO2CII3]; MS: m/z 
283 (m""-); PMR (CDCl^+DMSO-dg): 8 . 2 - 7 . 9 (m, 3H. H-3 8 NH2), 
6 .55 (m. 111, J I - 2 ' ) , 3 .82 (m, 211, H - 5 ' ) , 2 .85 ( s , 3H, SO2CH3) 
1 . 8 6 - 1 . 6 9 (m, 4H, H-3' Q H - 4 ' ) ; A n a l y . Calcd. for .^J^ QH^^ N^O^S: 
C, 42 .4 ; 11, 4 . 6 ; N, 24 .7 , Found: C, 42 .8 ; H, 4 . 5 ; N, 24.6%. 
Compound (74, X = NHCH )^ 
Y i e l d , 30%; m . p . 1 6 1 ° ; MS: m/z 297. ( M " " ' ) ; PMR ( C D C l ^ ) : 
0.05 (h , III, 11-3), (..55 (ill. 111, H - 2 ' ) , 5 . 2 - 4 . 9 (111, I I ! . Nil), 
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3.85 (m, 2H. H - 5 ' ) , 3 .05 (d . 3H. J = 5 .8 Hz, NHCH^), 2 .9 ( s , 
3H. SO^CH.^), 2 . 0 - 1 . 8 2 (m, 4Ii. H-3' S H - 4 ' ) ; Analy . Calcd. 
for C, 44 .4 ; H, 5 .1 ; N, 23 .6 , Found: C. 4 4 . 1 ; 
II, 5 .0 ; N. 23.5^1,. 
Compound [75 . X = NHCH2CH2CgH^CH2(p)] 
Yield, 55%; m.p. 240-51° ( d ) ; MS: m/z 4 0 l ( M ^ ' ) : PMR 
(CDClg+DMSO-dg): 7 . 8 ( s , IH. H-3) , 7 .25 (m, IH, NH), 7 .05 ( s , 
4H, Ar-H), 6 .5 (m, IH, H - 2 ' ) , 4 .05 (m,2H, H - 5 ' ) , 3 .7 (m. 2H 
NHCH2-), 2 .78 ( t , 2H, J = 4 .2 Hz, -CH2Ar), 2 .85 ( s , 3H, SO2CH2), 
2 .2 ( s , 3H, Ar-CH^), 1 . 8 9 - 1 . 7 8 (m, 2H, H-3' Q H - 4 ' ) ; Analy. 
Calcd. for C^gH23N^02S: C, 56 .9 ; H, 5 , 7 ; N, 1 7 . 5 , Found: 
C, 56 .8 ; H, 5 . 6 ; N, 17.1%. 
r 
Compound (76, X = N 
Yield, 91%; m.p.> 300°; MS: m/z 351 (M""'); PMR (CDCI2 + 
DMSO-d„): 7 .8 ( s , IH, H-3) , 6 .63 (m, IH, H - 2 ' ) , 4 . 2 5 - 4 . 1 0 (m, CH, 
bl!, 11-3' )) ) , 2 .85 ( s , 3)1, S(),/;il,,), 1 . 9 0 - 1 . 7 3 (111, 411, 11-3' 
Q H - 4 ' ) , 1 . 7 0 - 1 . "'G2 (m, 6H, - C n 2 s ) ; Analy. . Calcd. for 
C, 51 .3 ; H, 6 . 0 ; N, 20 .0 , Found: C, 51 .4 ; H, 6 . 1 ; N, 19.8%. 
Compound (77 , X = N 0 ) 
Yield, 55%; m.p. > 300°; MS: m/z 353 (M " ) ; PMR (DMSO-
d„) : 7 .8 ( s , IH, H-3) , 6 .55 (m, IH, H - 2 ' ) , 3 . 9 2 - 3 . 7 0 (m, lOH, b 
8H, CH2S a 11-5 ' ) , 2 .83 ( s , 3H, SO2CH2), 1 . 8 2 - 1 . 7 0 (m, 4H, 11-3' 
6 H - 4 ' ) ; Analy. Calcd. for C^^H^gN^O^S: C, 4 7 . 6 ; H, 5 . 4 ; 
86 
N, 1 9 . 8 , Found: C, 47 ,4 ; H, 5 .4 ; N, 19.8%. 
OMe 
Compound (78, X - NHCH2CH2~-/() ) 
Yield, 67%; m.p. 124°; MS: m/z 447 (M^'] ; PMR (CDCl^): 
7 .95 ( s , IH, H-3) , 6 . 9 - 6 . 7 6 (m, 3H, Ar-H), 6 .65 (m, IH, H - 2 ' ) , 
4 . 1 (m, 2H. H - 5 ' ) , 3 .98 ( s . 6H, 2XOCH2), 3.45 (m, 2H, NH-CH2), 
2 .75 ( t , 2H, J = 4 .2 Hz, Ar-CII^), 2 .85 ( s , 3H, SO2CH2], 1 . 9 -
1 .78 (m, 4H, 11-3' S H - 4 ' ) ; Analy. Calcd. for C2QH2gN^O^S: 
C, 53 .7 ; H, 5.G; N, 15 .7 , Found: C, 53 ,6 ; H, 5 . 5 ; N, 15.7%. 
Compound (79, X = N N-CH. ) 
N / 
Yield, 37%; m.p.> 300°; MS: m/z 366 (M^"'); PMR (CDC1„): 
7 .78 ( s . 111, ll-.'i), f).r)5 (111, 111, 11-2 ' ) . 4 .05 (m, 611,11-5' n:' ), 
cii 
3 .25 (m, 4H, N ) , 2 .85 ( s , 3H, SO.CH, ) , 2 . 4 ( s , 3ri, N-CH^ , 
1 . 9 3 - 1 . 7 9 ( i l l , 4 1 1 , ' T l - 3 ' !i 1 1 - 4 ' ] ; A i u i l y . C . i l c d . l o r C^ 
1 5 2 5 6 3 
C, 49 .2 ; If, 6 . 0 ; N, 23 .0 , Found: C, 49 .0 ; H, 6 . 1 ; N, 22.8%. 
Compound (80, X N N-Ph ) 
\ / 
Yield, 28%; as an o i l ; MS: m/z 428 (M^') ; PMR (CDCI3): 
7 .9 ( s , IH, 11-3), 7 ,15 (m, 211, Ar-H), 6 ,85 (m, 3H. Ar-H), 6 .6 
CH 
(m, IH, H - 2 ' ) , 4.1 (in, 6n, Q H - 5 ' ) , 3 . 6 - 3 . 3 (m, 4H. 
/Clio 
N; ) , 2 .88 ( s , 311, S0„CH,,), 1 . 9 0 - 1 . 7 9 (m, 4H, H-3' Q H - 4 ' ) ; 
Analy. Calcd. lor C2Qll24Ng02S: C, 56 .1 ; H, 5 . 6 ; N, 19 .6 , 
Found: C, 56 .1 ; H, 5 . 6 ; N, 19.6%. 
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6-Meth0xy-4N-substilutQd-l-tetrahydr0furanylpyra20l0 
l3.4-cl]pyriinidine (81-86) 
General procedure: The compounds (73-80) were refluxed with 
IN NaOCH^ in anhydrous methanol for 3 to 10 h r . The resulting 
mixtures were cooled, neutralized with di l . acetic acid and the 
solvent removed under reduced pressure. The residue thus obtained, 
was crys]a]]i?;nd rroiii olhnr to [jivn tho compounds (81-86) . Tho 
physical and spectral data and elemental analysis of the compounds 
are given below. 
X 
MeO 
N 
A n 
0 
8 1 - 8 6 
Compound (81 . X = NH )^ 
Yield, 24",; m.p. 128-32° ( d ) ; MS: m/z 235 (M""'); PMH 
(CDClg+DMSO-dg): 7.95 ( s , IH, H-3) , 7 . 2 - 6 . 9 ( b s . 2H, NH2), 
6 .48 (m, IH, I I - 2 ' ) , 3 . 8 ( s , 3H, OCH^), 3 .6 (m,2H, H - 5 ' } , 1 -84-
1.77 (m, 4I-I, H-3' G H - 4 ' ) ; A n a l y Calcd. for 
C, 51 .1 ; H, 5 . 5 ; N, 29 .8 , Found: C, 51 .0 ; H, 5 . 5 ; N, 29.8%. 
Compound (82 . X = NIICII^) 
Yield, 42%; m.p. 132°; MS: m/z 249 (M"^"): PMR (CDCl^): 
7.7 ( s , IH. H-3), 6 .45 (d, IH, J = 6 .5 Hz, H - 2 ' ) , 4 . 1 5 - 4 . 0 (m, 
2H, H - 5 ' ) , 3 .8 ( s , 3n, OCH^), 3 .05 (d, 3H, J = 4 .5 Hz, NHCH )^ , 
2 . 1 - 1 . 8 1 (m, 4H, H-3' ti n - 4 ' ) ; Analy. Calcd. for C^^H^^NgO,: 
88 
C. 5 3 . 1 ; H, 6 . 0 ; N, 2 8 . 1 , Found: C, 5 3 . 0 ; H , 6 . 1 ; N, 28.1%. 
Compound (83 . X = N H C H 2 C H 2 — M e ) 
YiuLd, 52'I,; 111. j). 140° ; MS: in/z 353 ( M ^ ' ) ; PMR 
DMSO-dg): 7 .9 ( s , IH, H-3} , 7 .05 ( s . 4H, Ar-H), 6 . 5 5 (d , IH, 
J = 5 .6 IIz, 11-2 ' ) , 3 .9 ( s , 3H, OCHg), 3 . 7 2 - 3 . 5 1 (in, 3H, NH 
S H - 5 ' ) , 3 . 2 (m, 2H,''-NHf), 2 . 6 5 - 2 . 5 0 (m, 2H, -CH2-Ar) , 2 . 2 5 
( s , 3H, Ar -CH, J , 1 . 8 2 - 1 . 7 1 (m, 4H, H - 3 ' , H - 4 ' ) ; Analy. Calcd. 
ij 
for Cj^gH23Nj-02: C, 6 4 . 7 ; H, 6 . 5 ; N, 1 9 . 8 , Found: C, 6 4 . 5 ; 
H, 6 . 3 ; N, 19.4!ii. 
r 
Compound {04 , X = N ^ 
Yie ld , 31%; as an o i l ; MS: m/z 303 (M ' ) ; PMR (CDCl^): 
7 .85 ( s , III , H-3 ) , 6 . 5 (m, IH, H - 2 ' ) , 4 . 1 - 3 . 9 (m, 9H, OCH„, 
H-5' 6 nC" ) , 1 . 9 4 - 1 . 7 0 (m, 4H, H-3' a H - 4 ' ) , 1 . 2 5 - 1 . 0 (m, 6H, 
^CH 
CH2S ) ; Analyf . Calcd. for C, 5 9 . 4 ; H, 6 . 9 ; N, 2 3 . 1 , 
Found: C, 5 9 . 4 ; H, 6 . 7 ; N, 23.5%. 
Compound (85 , X = N O ) 
w 
Yie ld , 29%; in. p. 141° ; MS: m/z 305 (M ' ) ; PMR (CDCl^): 
7 .78 ( s , IH, H-3) , 6 . 6 (m, IH, H - 2 ' ) , 4 . 2 0 - 3 . 7 2 (m, 13H, OCH3, 
CH2S G H - 5 ' ) , 1 . 9 0 - 1 . 7 0 (rri, 4H, H-3 ' a H - 4 ' ) ; Analy. Calcd. 
ior C, 5 5 . 1 ; H, 6 . 2 ; N, 2 2 . 9 , Found: C, 5 5 . 6 ; 
H, 6 . 0 ; N, 23 .4%. . 
Compound ( 8 6 . X = NHCH2CH2 
Yiold, 46%; ni.p. 141" ; MS: m/z 399 ( M " ' ) ; PMR (CDCl^): 
89 
7.67 ( s , IH, H-3) , 6 .7 ( s , 3H, Ar-H), 6 .65 (m, IH, H - 2 ' ) , 3 .9 
( s , 3H, OCH^), 3 . 7 8 - 3 . 6 0 (m, 8H, I i -5 ' 8 ZxCCH^), 3 . 0 - 2 . 9 (m, 
2H. NCH2^' 2 .85 ( t , 2H, J = 4 .6 Hz, -CH2Ar). 1 . 8 6 - 1 . 7 0 (m, 411, 
H - 3 ' . H - 4 ' ) ; Analy Calcd. for C, 60 .2 ; H. 6 . 3 ; 
N. 17 .5 , Found: C, 60 .6 ; H, 6 . 5 ; N. 17.3%. 
Compound (87 , X - N N-Me ) 
Yiold, 43?u-; as an o i l ; MS: m/z (M^') ; PMR (CDCK): 7 .9 
( s , IH, H-3) , 6 .5 (m, IH. H - 2 ' ) , 4 . 1 - 3 . 7 (m. 6H. N ^ a H - 5 ' ) , 
3 .95 ( s , 3H, O C H J , 2 .89 ( t . 4H. J = 3 .8 Hz,N ) . 2 . 0 ( s . 
^CH 
3H, NCHg), 1 . 8 2 - 1 . 7 (m. 4H, H-3' S H - 4 ' ) ; Ai4 ly - . Calcd. for 
Found: C. 56 .5 ; H. 
6 . 8 ; N. 26.2%. 
Compound (88 . X - N N-Ph ) 
\ / 
Yield, 33%; as an o i l ; MS: m/z 380 (m""') ; PMR (CDC1^+ 
DMSO-dp): 7 .82 ( s . IH. H-3) . 7 .2 (m. 2H, Ar-H). 6 . 8 ( b s . 3H, 
CH 
Ar-H), 6 .5 (m, IH. H - 2 ' ) , 4 . 0 5 - 3 . 8 (tn. 6H, N f . H - 5 ' ) . 3 .9 
( s , 3H, OCll ) . 3 .15 (in. 4H. ) . 1 . 8 1 - 1 . 6 9 (mf 4H. H-3' S 
H - 4 ' ) ; Analy Calcd. for C^^H^^N^O :^ C, 63 .2 ; H, 6 . 3 ; 
N, 22 .1 , I'ound: C, G2.8; H, 6 . 3 ; N, 23.5%. 
4-A iHino-G-propoxy-l-tctrahydrofurcinylpyrazolo 
[3 .4 -d]pyr idine (89) 
A niixLuru of 4-amino-6-rneLhylsulphonyl-l-tetrahydrofuranyl-
pyrazolo L 3 ,4 -d)pyr imidine (73, 1 . 0 f .5 rnmol) was refluxed 
90 
wilhlN Kodiuiii priipoxido (1 fj ml) in n-propannl (25 ml) for 2 . 5 
hr . The reaction mixture was cooled, neutralized with di l , acet ic 
acid, evaporated in vacuo. The residue was dissolved in water, 
extracted with ethyl acetate, washed with water, dried (Na2S0^). 
solvent was removed in vacuo. The crude obtained^ was crysta l l ized 
from chloroform to afford 89 as white granule (0 .55 g, 62% i i e l d ) ; 
ni.p. 368-70O ( d ) ; MS: m/z 263 (M""'): PMR (CDClg): 7.7 ( s , 
IH, H-3) , 6 .49 (m, IH, H - 2 ' ) , 5 .75 ( b s , 2H, NH2). 4 .27 ( q , 
2H, J = 6 Hz, -CH2-CH3), 3 . 89 -3 .82 (m, 2H, H - 5 ' ) , 1 . 8 - 1 . 7 4 (m, 
4H, 11-3' a 11-4 ' ) , 0 .95 ( t , 3H, J = 7 Hz, 0113-0112-); Analy 
Calcd. for Found: 
C, 54. B; 11, ( i . l ; N, 2fi.5'^,. 
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2 . 9 BIOLOGICAL ACTIVITY 
2-Chloro-6-alkylarnino-9-tetrahydrofuranyl purines ( 19 -26 ) , 
2-methoxy-6-alkylamino-9-letrahyclrofuranylpurines ( 27 -34 ) , 4-
a lkylamino-6-methylthio- l - tetrahydrofuranyopyrazolo[3 ,4-d]pyrimidines 
(65 -72 ) , 4 -alkylamina-6-methylsulphonyl- l - te lrahydrofuranylpyrazolo 
[ 3 ,4-d]pyri inidines (73-80 ) , 4 -a lkylamino-6-methoxy- l - te trahydrofura-
nylpyrazolo[3 ,4 -d Jpyrimldines ( 81 -88 ) , 2 -e thyl th io-9 - te t rahydrofura-
nyladenine and 8-azaadenine (40 , 48) reported in this chapter 
were scrounod for antiviral and antial lergic ac t iv i t i es in the Micro-
biology and Pharmacology Divisions of Central Drug Research 
InsLiluLe, Luckiiuw. 
Antiviral act ivi ty 
The compounds were screened against Ranikhet Disease 
Virus (RDV) culture in chick embryo ta vitro according to Batabar 
procedure'^ , The results obtained are summarized in the 
Table 3 and 4, 
Passive Cutaneous Anaphylaxis Test 
l lyparj imiu»> antiserum containing heat s table heterocytotropic 
antib(jdy against ugg albuinin was raised in r a b b i t . 0.1 ml of 
antiserum at a dilution of 1 in 10 normal saline was in jected intra -
dermally into tlie back of f resh ly shaved dorsal surface of each 
mouse. The test compounds were suspended in 0.2 ml of gum 
92 
accacia and administered oral ly 1 hr before antigenic challenge 
(egg aituiiiiin]. Tho sovority of PCA reaction was assayed by 
measuring tho mean diameter of blue coloration 30 min af ter 
the iiitravenuus challenge of antigen (50 mg/kg) solution containing 
0.5% Evan 's blue. Results were expressed as ?g inhibition 
obtained in control group of animal receiving only sal ine . Mepyra-
mine maleate and disodium glycate, an ant ia l lergic drug were 
used as reference standard. The resul ts of the ac t iv i ty are 
recorded in the Table 5. 
Table 3 Anliviral a c t i v i l y of 2 . 6 , 9 - t r i s u b s t i t u t e d purines 
N 
R . N N 
-N 
' 0 
7 
C(jiiif)d. 
No. 
cnRi 
code No. '^ 2 
% survival 
dose 0 . 1 
mg/ml cullure 
each 
19 H5-124 Amino CI 13 
20 85-1 (J2 p-ToVliiiliylainino CI 20 
21 «5-130 F i i e r i d i n o CI 20 
22 Hr)-24 Mor plio'ino CI 20 
23 85-131 n'^ '^ -MBI hyl pipcrazino CI 13 
2 6 H5-10:i n'^-Phony Ipiperazino CI 15 
27 H5-123 Ami no 0CH3 13 
28 U5-122 p-TolyleLhylamino cn3 30 
93 
29 85-350 Pi peri dino •OCH3 63 
30 85-472 Morpholino OCH3 20 
33 85-104 
4 
N -Phenylpiperazino OCH3 10 
43 85-73 Acetamido -
44 85-101 Amino SCH2H5 -
Table 4 Antiviral act iv i ty of 1 .4 ,6 - t r i subst l tuted pyrazolo 
[ 3 ,4 -d j pyrimidines 
X l 
N n 
Compd. 
No. 
CDRI 
code No. ^2 
% survival 
dose 1 mg/ml 
67 85-410 p - Tolylethylamino SCH3 25 
69 85-418 Morpholino SCH3 30 
73 86-30 Amino SO2CH3 60 
74 86-100 Methylainino SO2CH3 100 
75 HU-31 p - 'I'olyloLhylanrino S0^CH3 26 
76 85-466 PipOL-idino SO2CH3 100 
79 86-101 N^-methyl piperazino SO2CH3 26 
80 86-98 
4 
N -phenylpiperazino SO2CH3 20 
81 86-32 Amino OCH3 33 
84 86-33 PirX^rid ino OCHg 100 
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Table Tr Antiallergic ac t iv i ty of 4-all<ylamino-6-methylthio-l-
tetrahydrofuranylpyrazolo [ 3 ,4 -d]pyr imidine 
X 
N 
N 
T] 
N 
a 
Compd. CDRI 
No. code No. 
X 
Antiallergic 
X^ % PCA(200 
mg/kg) 
65 85-463 Amino 
66 85-408 Methylamino 
67 85-410 p-Tolylethylamino 
68 85-409 Piperidino 
69 85-418 Morpholino 
70 85-421 3,4-Dimethoxypheriyl 
/3 -n'thylamino 
89 8G-155 Amino 
Mepyramine maleate 
Disodium glycate 
SMe 
SMe 
SMe 
SMe 
SMe 
SMe 
79 
33 
54 
25 
39 
54 
73 
79(25) 
25(50) 
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CHAPTER 
SYNTHESIS OF 4-ALKYLAMIN0-6-METH0XY-l-<a-D-RIB0FURAN0SYL 
PYRAZ0L0[3.^-d]PYRIMIDINES AND THEIR 
BIOLOGICAL ACTIVITIES 
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3 . 1 INTRODUCTION 
The nucleosides with abnormal aglycone or g]ycone moiety 
are known to possess diverse biological act ivi t ies^ Spongosine 
g 
(1) {2-methoxyadenosine) isolated from marine sponge Crypototethia 
7 
crypta and 9-(3-acetyl-/3-D-arabinofuranosyl) adenine (2) isolated 
from Eunicella cavolini exhib i ted significant anticancer, vassode-
6 V 
pressor and antiviral ac t iv i t i es ' r e s p e c t i v e l y . Spongosine ( 1 ) 
i s an abnormal nucleoside in the sense that i t has a methoxy 
function at position 2 in purine system. Interchange of carbon 
atom at position-8 with nitrogen atom at position-7 of purine 
provides pyrazolo[3 ,4-d]pyrimidine heterocycl ic system. 
HO-N 
Derivatives of pyrazolo[3 ,4-d]pyrimidine including the parent 
compound, allopurinol ( 3 ) , ( 4 -hydroxy- lH-pyrazo lo [3 ,4 -d]pyr imidin8] 
100 
8—13 have been intensively studied ~ , because they are metabolised 
in an unusual way by pathogenic Leishmania and Trypanosoma 
14 
species which results in antiparasi t ic ac t iv i ty . Leishmania 
promastigotes form millimolar concentration of the ribonucleotide 
inonophosphato 3 RP which is converted into aminated AMP analog 
4 RP followed by conversion to 4 RP^ and then incorporated into 
RNA^-^ 
HN 
0 
NH. 
'N-
f 
N 
N 
4 
V 
.N 
0 
- V 
° H H 
5 
N 
R = /3-D-ribofuranosa 
RP = /3-D-ribofuranosyl-5'-monophosphate 
^ P ^ /3-D-ribofuranosyl-5 ' - tr iphosphate 
The parasi te has high levels of hypoxanthine guanine phospho-
ribosyltransl 'erase {(IGPRT) which phosphoribosylates the purine 
analog and also lacks xanthine oxidase to catalyse oxidation to 
15 oxypurinol (5 ) which occurs readi ly in mammalian ce l l s 
Several reports have appeared in recent years suggesting 
that 4-amino-l-/J-D-ribofuranosylpyrazolo[3,4-d]pyrimidine (4R) 
(4-APPR) may act as substrate for anabolic (adenosine kinase)^®'^^, 
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1.7 18 
adenylate kinase ' and catabolic (adenosine deaminase) 
17 19 20 
enzymes ' ' . I-^xperiinunLal observation iurLher indicated that 
4R (4-APPR) i s more ef fect ive inhibi tor than 4-amino-pyrazolo 
[3 ,4 -d]pyr imidine (4 ) (4APP) to both ce l l growth and ^ novo 
biosynthesis of purine. It was observed that 4-APP-riboside 16 17 
i s an excel lent substrate for adenosine kinase ' whereas 4-APP 
was found to a poor substrate for adenine phosphoribosyltransferase. 
3 .2 PRESENT WORK 
In view of the above fact i t was thought worthwhile to 
synthosiso HOII ICJ substituted {jyraznlol 3 , 4 - d J pyrlmLdino r ibosides 
as analogs of spongosine, and in th is chapter the synthesis of 
4, G-diineLhyltliiu-l-U-U-riburui'anosylpyrazoloL J ,4 -d Jpyi-iuiidlne (.17). 
4 ,6-dimethylthio-l -/i-D-ribofuranosylpyrazolo[ 3 , 4 - d ] pyrimidine ( 1 2 ) , 
4-alkylamino-6-methylthio-l-/3-D-ribofuranosyIpyrazolo [ 3 , 4 - d ] 
pyrimidine (14 -16 ) , 4-amino-6-methylthio-l-c(-D-ribofuranosylpyrazolo 
[3 ,4 -d]pyr imidine { 18) and 4-amino-6-methoxy-l-/a-D-ribofuranosyl-
pyrazolo[3 ,4 -d]pyr imidine (21) and their anticancer and antiviral 
21 a c t i v i t i e s have been reported . 
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3.3 Synthesis of 4.6-dimGthylthio-l-/8-D-ribofuranosyl-
pyrazolo[3.4-d]pyrlmidine (12) 
4, e-Dimelhylthio-l-C 2,3,5-tr i -0-benzoyl-/Q-D-rlbofuranosyl-
pyrazolo[3 ,4-d]pyr imidine i s the key intermediate for the synthesis 
of various 4 ,6-disubst i tuted pyrazolo[3 ,4-d]pyrimidine r ibos ides . 
This inLoniiGdiale was synthesized by condensation of 4 ,6 -d imethyl -
thiopyrazolo[3 ,4-d]pyrimidine and the protected ribofuranose by 
22 
two methods. Method A: Condensation of chloromercuric complex 
(Scheme 1) of substituted pyrazolo[3 ,4-d]pyrimidine with 1 -chloro-
2 ,3 ,5 - t r i -O-benzoyl -D-r ibofuranose and Method B: Condensation 
of substituted pyrazolo[3 ,4-d]pyrimidine (Scheme 2) with 1 - 0 - a c e t y l -
2 .3 ,5 - t r i -O-benzoyl -D-r ibofuranose catalysed by BF2 .0Et2 as Lewis 
. ,23 acid . 
Method A: 4 ,6 -Dimethyl th iopyrazolo[3 ,4 -d]pyr imidine- l -mercur ic 
chlor ide (8 ) (Scheme 1) was obtained in good yield by the reaction 
24 
of HgCl2 with 4 ,6 -dimethyl th iopyrazolo[3 ,4 -d]pyr imidine (7 ) in 
22 
the presence of NaOH according to the method of Davoll et al . 
l - C h l o r o - 2 , 3 , 5 - t r i - 0 - b e n z o y l - D - r i b o f u r a n o s e (9 ) required for 
condensation reaction was prepared from l - O - a c G t y l - 2 , 3 , 5 - t r l - O -
benzoyl-D-ribofuranose (17) by treatment with anhydrous e therea l -
Condensation of 4 ,6 -d imethyl th iopyrazolo[3 ,4 -d lpyr imidine-
1-mercuric chlor ide (8 ) with l - c h l o r o - 2 , 3 , 5 - t r i - 0 - b e n z o y l - D - r i b o r u r a -
nose , (9 ) in boiling toluene gave a mixture of two products (TLC). 
m 
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The mixture was separated on s i l i c a gel column to give the compound 
11 (60% y ie ld) and compound 10 (5% y i e l d ) . Elemental analysis 
and mass spoclral dalu suggoslod thai Iho compound 10 and 11 
were isomeric . Both the compounds analysed for 
had same molecular ion peak at 656 (M"^') in mass spec t ra . The 
ultraviolet absorption of the compounds 11 ( max 230, 265 nm) 
and 10 (?\max 230, 263 nm) were suggestive of the attachment of 
25 26 
the ribofuranose moiety at position N-1 in the heterocyc l ic 
base . PMR spectra of compound 11 had a doublet at 6 6.37 ppm 
J^ 2 ~ compound 10 had a doublet at 6 6 .71 ppm, 
J^ 2 ~ ^^ anomeric proton. It i s well known that the 
compound with lower J - v a l u e have /3-configuration, and the compound 
27 
with higher J -va lue have ^-configuration . Thus the compound 
( 1 1 ) , J^ 2 ~ assigned as 4 , 6 - d i m e t h y l t h i o - l - ( 2 , 3 , 5 -
tri-0-bonzoyl-/3-D-ri bofuranosyl) pyrazolo[ 3 , 4 - d ] pyrimidine and the 
compound CIO) J^ 2 ~ 3 Hz was assigned as 4 ,6 - d i methy l th i o -
1 - ( 2 , 3 , 5-tr i -O-benzoyl-cC-D-ribofuranosyl)pyra2olo[ 3 , 4 -d ]pyr imid ine . 
Treatment of the protected nucleoside (11) with methanolic 
ammonia at ambionl temp, f inal ly gave 4 ,6-dimelhylthio- l -/S-D-
r ibofuranosylpyrazolo[3 ,4 -d]pyr imidine (12) in 60% y i e l d . 
Method B : Condensation of 4 ,6 -d imethyl th iopyrazolo[3 ,4 -d]pyr imidine 
(Scheme 2) with l - O - a c e t y l - 2 , 3 , 5 - t r i - O - b e n z o y l - D - r i b o f u r a n o s e (17) 
in nitromethane catalysed with f r e s h l y d i s t i l l ed B F 2 . 0 E t 2 gave 
a mixture of two compounds. The mixture was resolved on s i l i c a 
N 
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gel column and the two pure compounds, thus obtained, were identi -
cal with compound 11 (60% yie ld) and compound 10 (10% y i e l d ) . 
3 . 4 Synthesis of 4-alkylamino-6-methylthio-l-/9-and c(-D-
ribofu^anosylpyrazolo[3,4-d]py^ilnidines (14-16 and 18) 
The prolocled nucleosides 4 , 6 - d i m e l h y l l h i D - l - ( 2 , 3 , 5 - l r i -
0-benzoyl-/3-D-ribofuranosyl)pyrazolo[3,4-d]pyrimidine (11 ) , and 
4 , 6 - d i m e t h y l t h i o - l - ( 2 , 3 , S-tri-O-benzoyl-d^-D-ribofuranosyl) pyrazolo 
[3 ,4 -d]pyr imidine (10) were deblocked with methanolic ammonia 
at ambient temperature to afford 4,6-dimethylthio-l-/3-D-ribofuranosyl —• 
pyrazolo[3 ,4-d]pyr imldine (12) in 60% yield and 4 ,6 -dimethyl th io-
1-c(-D-ribofuranosylpyrazQlor3,4-d]pyri midine (17) in 70% yield 
respec t ive ly . Treatment of compound 12 with methanolic ammonia 
at 120° in steel bomb afforded 4-amino-6-methylthio-l-/i-D-ribofuranosyl 
pyrazolo[3 ,4 -d]pyr imidine (14) by se lec t ive substitution of C-4 
methylthio group in 90% y ie ld . Further, aminalion of compound 
12 with hydrazine hydrate and methylamine separately furnished 
4-hydrazino-6-methylthio- l -/3-D-ribofuranosylpyra2olo[3 ,4-d] pyri midine 
(15) in 19% yield and 4-methylamino-6-methylthio-l-/&-D-ribofuranosyl 
pyrazolo[3 ,4 -d]pyr imidine (16) in 68% yield respec t ive ly . However, 
the compound 15 was obtained in better yield by treatment of blocked 
nucleoside (11) d i r e c t l y with hydrazine hydrate . IR spectrum 
of the compound 15 had absorption at 3400-3300 cm"^ (NH2, OH) 
and molecular ion peak at m/z 329 (M^'+l) in mass spectrum. 
PMR spectra of the compound 15 had a broad 2 proton multiplet 
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al S 8 .9 exchangeable with D2O due to -NH2 function. Comp-
pound IG liad molecular ion peak at m/z 327 (M"^') in mass 
spocLrutii. In the J-'MK spoclruin of compound 16 a broad one 
pr-olon singlet at ^ 7 .8 exchangeable with D2O was due NH function 
and thi'Liu proton duubJet at 6" 2 . 9 , J = 4 . 0 liz charac ter i s t i c s 
of methyl proton of methyl amino function. 
Treatment of 4 ,6-dimethylthio- l -c( -D-ribofuranosylpyrazolo 
[3 ,4 -d]pyr imidine (17) with methanolic ammonia at 120° in steel 
bomb afforded 4-amino-6-methylthio-l-c(-D-ribofuranosylpyrazolo 
[3 ,4 -d]pyr imidine (18) in 90% y ie ld . However, compound (18) 
was also prepared by direct amination of blocked nucleoside 
(10) in comparable y ie ld . In the IR spectra of compound 18 
charac ter i s t i c absorption peak appeared at 3500-3200 cm (NH2)-
In PMR spectra of the compound a broad two proton singlet 
appeared at 6 7 .75 , exchangeable with D^O was due to amino 
function. 
3 . 5 Synthesis of 4-amino-6-nielhoxy-l-/0-D-ribQfuranosyl-
pyray.oIo[ 3 ,4 -d 1 pyrlinidine (21) 
4-Amino-6-methoxy-l-/3-D-ribofuranosylpyrazolo[ 3 , 4 - d ] pyrimidine 
(21) has been synthesized (Scheme 3) by two routes. Treatment 
of compound 14 with acetic anhydride in pyridine afforded te t ra -
28 29 
acetyl derivat ive (19) in 80% y ie ld . KMnO^ oxidation of 
compound 19 in aqueous acetic acid (50%) gave 4-acetamido-6-
methylsul phonyl -H2,3 , r)- lri-0-acoty]-/3-D-ribofuranosyl)pyrazolo 
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[3 ,4 -d]pyr imidine ( 20 ) . IR spectra of compound 20 had a charac le -
rlsliL' dbsoi'plion poak al 1J40 (SO^CII^) cm . Tho PMR spocLniiu 
of the compound 20 showed downfield shif t of methyl proton 
trom 6 2 .55 (CH^) to o 3.52 (SO2CH2) ppin. Compound 20 on 
refluxing with NaOMe in absolute methanol furnished 4-amino-
6-methoxy-l-/3-D-ribofuranosylpyrazolo[3,4-d]pyrimidine (21) . 
The compound (21) was also prepared by an alternative 
route. Treatment of deblocked nucleoside 14 with hydrogen 
peroxide and acetic acid yielded 4-amino-6-methylsulphonyl- l -
/3-D-ribofurdnosylpyrazolo[3,4-d]pyrimidine (22) in 33% yie ld . 
Compound 22 on refluxing with NaOMe in methanol f inal ly gave 
4-amino-6-methoxy-l-/3-D-ribofurano9ylpyrazolo[3,4-d]pyrimidine 
(21) in good y ie ld . 
3 .6 liXPliRlMliNTAL I'ROCliDUKli 
MoJling points woro taken with Buchi cap i l l a ry apparatus 
(s i l icon oil bath) and were uncorrected. UV-spectra were recorded 
on a Perkin-Elmor 202 spectrophotometer (/^max in nm), IR spectra 
on Perkin-Elmer 157 granting infracord ( i jmax cm~^). The PMR 
spectra woro recorded on a Perkin-lilmer 360L at 60 (chemical 
shi f t S S c a l e ) . The compounds were routinely checked on s i l i c a 
gel GF-254 plates and spots were located e i ther under UV-lamp, 
or by iodine vapours or by spraying with 10% sulphuric acid 
in ethanol followed by heating at 100° or by spraying with a 
solution of p-anisal dehyde (2%) and sulphuric acid 10% in ethanol 
Ill 
l o l l o w u d b y l i u . i L l n g a t ] 0 U ° . T h u s o l v u n L w a s r c i u o v G d u n c l u r 
reduced pressure below 40°. 
Chloromcrcuric coHiplcx of 4,6-diinethylthiopyrazolo 
[ 3 . 4 - d J p y r i u i i d I n G ( H ) 
A suspension of 4 ,G-dj inelhylthiopyrazolo[3 ,4-d]pyrimidine 
(7 , 2 . 0 g, 7 inino]) in aqueous ethanol (40 ml, 50%) was added 
mercuric chlor ide (2 .2 g) in aqueous ethanol. To the s t i r red 
suspension was added IN NaOIl t i l l pale yollow colour appeared 
and st irr ing continued for 1 .5 hr . The resulting mixture was 
f i l t e red , washed with water, ethanol, f inally with e ther , and 
dried (3 .27 g, y ie ld 83%); Analy. Calcd. for C^H^N^S2HgCl : 
C, 20 .1 ; H, 1 . 7 , Found: C, 20 .5 ; H, 2.0%. 
4,6-Dimethylthiopyrazolo[3,4-d]pyrimidine riboside 
Method A: To an azeotropica l ly dried suspension of 
chloromercuric complex ( 8 , 5 .0 g, 11.3 mmol) of 4 ,6 -d imethyl th io-
pyrazQlor3,4-dlpyrimidine in anhydrous toluene (100 ml) was 
slowly added a solution of l - c h l o r o - 2 , 3 , 5 - l r i - 0 - b e n z o y l - D - r i b o -
y^L 
furanose ( 9 , 9 .0 g, 18 .7 mmol) in anhydrous toluene (50 
at 60°. Tlio iiiixLuro was rclluxed for 4 h r . The resulting 
mixture was f i l tered while hot and the solvent removed to give 
a gummy mass. It was extracted with CIICI^ (30 ml), washed 
with KI solution (2x100 ml, 30%), water (2x25 ml), dried (Na2S0^) 
and the solvent removed to give a mixture ( 5 . 8 g) of protected 
r ibos ides . 
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4.6-Dimethylthi o - l - ( 2 . 3 . 5 - t r i - 0 - b e n z o y l - 4 - D -
ribofuranosyl) pyrazolo[ 3 , 4 - d ] pyrimidine (10) 
The mixture of protected r i b o s i d e s ( 5 . 8 g) was chromato-
graphed on SiO^ (250 g) column. Elution with CHCi^iMeOH 
( 9 9 . 5 : 0 . 5 , v/v) gave the compound ( 10 ) as colourless foam ( 0 . 3 7 g , 
y i e l d 5%), m.p. ( s i n t e r s al 82° and melts at 8 4 ° ) ; MS: m/z 
657 (m'" '+1] ; IR ( K B r j : 1740 (C = 0 ] ; UV(MeOH): 263, 230; PMR 
(CDCl^): 8 . 1 0 - 7 . 7 0 (m, 711, H-3 S Ar-H). 1.1-1A (m, 9H, 
Ar-H), 6 . 7 1 (d , IH, 2 " H - 1 ' ) , 6 . 3 5 - 6 . 2 5 (m. 2H. 
H-2' a H - 3 ' ) , 4 . 8 0 - 4 . 7 5 (m, 3H, H-4' a H - 5 ' ) , 2 .62 ( s , 3H, 
CHg-S-) , 2 . 5 5 ( s , 3H, CH^-S-) ; Analy- Calcd. for : 
C, 6 0 . 4 ; H, 4 . 2 ; N, 8 . 5 , Found: C, 6 0 . 6 ; H, 4 . 2 ; N, 8.6%. 
4. B-Dimcthylthlo-] - ( 2 . 3 . 5 - t r i - O - b e n z o y ] -/3-D#ribo 
fux'anosyl)pyra7.olo[ 3 , 4 - d J pyrimidine (11) 
Continued elution of Ihc column with CHClgiMeOH (99' .1 . 
v/v) a f ter removal of compound 10 gave the compound ( 1 1 ) , as 
colourless foam ( 4 . 4 g, y i e l d 60%); m.p. ( s i n t e r s at 85° and 
molts at 88°C) ; MS: m/z 657 (m'^'+I); I R ( K B r ) : 1740 (C=0) ; 
UV(MeOH): 265, 230; PMR(CDCl3): 8 . 10 ( s , IH, H-3 ) , 8 . 0 5 - 7 . 7 0 
(m, 611, A r - U ) , 7 . 5 2 - 7 . 1 5 (iii, 911, Ar-H) , 6 .37 ( d , IH, J^ 2= 
1 . 8 Hz, H - r ) , 6 . 3 5 - 7 . 1 5 (m, 2H, H-2' a H - 3 ' ) , 4 . 8 2 - 4 . 3 8 (m, 
3H, H-4' a H - 5 ' ) , 2 . 5 5 ( s , 3n, SCH^), 2 . 5 0 ( s , 3H, SCH^); 
Analy. Calcd. for C, 6 0 . 4 ; H, 4 . 2 ; N, 8 . 5 , 
Found: C, 6 0 . 4 ; H, 4 . 3 ; N, 8.4%. 
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Method B : A mixture of 4 , 6 - d i m e t h y l t h i o p y r a z o l o [ 3 , 4 - d ] 
pyrirnidine (7 , 1 . 6 g, 7 . 8 mmol) and l - O - a c e t y l - 2 , 3 , S - t r i - O - b e n z o y l -
-D-r ibofuranose ( 1 3 , 3 .9 g, 7 . 8 mmol] in dry nitromethane (100 
ml) was ref ]uxed for 2 h r . To i t was added f r e s h l y d i s t i l l e d 
B F 2 . 0 E t 2 (2 ml. 7 .7 mmol) and rcf luxing continued for 1 h r . The 
resulting mixLuro was cooled and the solvent was evaporated under 
reduced p r e s s u r e . The res idue was e x t r a c t e d with e thy l acetate 
(200 ml) washed with aquous sodium bicarbonate (2x100 ml) , water 
(2x100 ml) and dried (Na2S0^). Removal of the solvent gave a 
mixture of protected r i b o s i d e s which was chromatographed over 
SiO^ (150 g) column. Elution of the column with CHCl^:MeOH (99.5:0.5, 
v/v) gave c(-isomer ( 10 ) ( y i e l d , 10%), and /3-isomer ( 1 1 ) , ( y i e l d , 
60%). 
The condensation reaction when c a r r i e d out in CH^CN gave 
11 ( y i e l d , b5%) and 10 ( y i e l d , 12%) in dichloromethane the compound 
11 and 10 were obtained in 40% and 5% y i e l d , r e s p e c t i v e l y . 
4.6-Diniethylthio-l-A-D-ribofuranosylpyrazolo 
L3.4-ci]pyrLnijdino ( 1 2 ) 
A mixLuru ul tlio prolocLod r i b o s i d e (11, 4 . 0 g) and methanolic 
o 
ammonia (150 ml, methanol saturated with ammonia at 0 C) was 
kept at ambient temperature for 12 h r . The methanol and e x c e s s 
of ammonia were removed under reduced pressure . • Tho 
crude product, thus obtained was sub jec ted to f lash column chromato-
graphy, on SiO^ (180 g) column. Elution of the column with 
m 
Cna^: Methanol (94 :6 , v/v) afiorded (12) , ( 1 . 2 5 g, y ie ld , 60"u). 
m.p. 185°; MS: in/z 344 (M""'}; I R f K B r ) : 3380 (OH); UV(MeOH): 
278; PMR(CDCl2+DMS0-dg): 8 .55 ( s . IH, H-3) , 6 .25 (d , IH, J^ 2" 
2 .5 Hz, H - l ' ) , 4 . 5 - 4 . 1 5 (m, 2H, H-2' a H - 3 ' ) , 4 . 3 - 3 . 8 8 (m, 
2H, H-4' Q OH). 3 .79 (rii, 2H, H - 5 ' ) . 2 .60 ( s , 3H, SCH^), 2 .50 
( s , 3H, SCH^); Analy- Calcd. for ^^2^15^40432: C, 4 1 . 9 ; 
H, 4 . 7 ; N, 16 .3 , Found: C, 42 .4 ; H, 4 . 7 ; N, 15.9%. 
4-Amino-6-methylthio-l-ya-I>-ribofuranosylpyrazolo 
[3 .4 -d]pyrimldine (14) 
Mctliod A: A iiiLxluru oi' Die f ibos ide (12, 1 . 5 g, 4 . 5 iiiiiiol) 
and methanolic ammonia (30 ml, methanol saturated with ammonia 
at 0°C) was heated at 120° in a steel bomb for 16 h r . The 
methanol and excess ammonia were removed from the resulting 
mixture. The crude product was crysta l l ized from EtOH to give 
the r ibos ide ( 14 ) , ( 0 . 8 g, y ie ld , 80%); m.p. 240°; MS: m/z 313 
(M^"); UV(MeOH): 276,242; IR(KBr) : 3200-3500 (OH, NH2); PMR 
(DMSO-dg): 8 .05 ( s , IH, H-3) , 7 . 4 ( b s , 2H, NH2 exchangeable 
with D2O), 6 .15 (d, IH, ^^  2 " ^ 5 . 0 0 - 4 . 2 1 (m, 3H, 
H - 2 ' , H-3' Q OH), 4 . 1 5 - 3 . 8 2 (m, IH, H - 4 ' ) , 3 .25 (m, 2H, H - 5 ' ) , 
2 .49 ( s , 311, SCH^); AnaLy Calcd, for C^^H^^N^O^S: C, 4 2 . 2 ; 
H, 4 . 8 ; N. 2 2 . 4 , Found: C, 42 .5 ; H. 4 . 5 ; N, 22.8%. 
Method n : A solution of 4 ,C-dimethyi t l i io- l - (2 ,3 , S - t r i -O-benzoyl -
A-D-ribaluiMtKisyJ ) [ jyra/a]o[3,4-d (pyrliiiicHno (11 , 1 . 5 g, 4 . 5 mmol) 
in methanolic ammonia (50 ml) was heated at 120° for 18 hr in 
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stool bomb. Tho solvent and excess ammonia were i^emoved from 
the resulting mixture vacuo. The crude product was c r y s t a l l i z e d 
from ethanol to afford (14) ( 0 . 4 g, y i e l d . 60%). 
4-Methylamino-6-niethylthio-l-/a-D-ribofuranosylpyrazolo 
f3 ,4-dlpyriniidine (16) 
A mixture of the r ibos ide (12, 0 , 8 g, 2 . 3 mmol) and raethyl-
amine (8 ml, 4 0% aqueous) was heated at 85° in a s teel bomb 
for 24 h r . The e x c e s s of the reagent from the resulting mixture 
was removed under reduced pressure . The crude product thus 
obtained, was chromaLographed on Si02 (120 g) column. Elution 
of column with CIlCl2:MeOH ( 9 : 1 , v/v) gave 16 ( 0 . 6 g, y i e l d , 
68%) as colourloss needles (EtOH), m.p. 132° ; MS: m/z 327 (M""') ; 
IR(KDr) : 3400 (OH, NH); PMR( CDCl^ + DMSO-dg): 8 .35 ( s , IH, 
H-3) , 7 . 8 ( b s , IH, NH), 5 .72 (d , IH, J-^  2 " ^ ^ • 
4 .39 (m, 2H, H-2' a H - 3 ' ) , 3 . 8 - 3 . 5 1 (m, 3H, H - 5 ' , H - 4 ' ) , 2 . 9 
(d , 3H, J = 4 . 0 Hz, NHCHg), 2 . 6 1 ( s , 3H, SCH^); Analy. Calcd. 
for C, 4 4 . 0 ; H, 5 . 3 ; N, 2 1 . 4 , Found: C, 4 4 . 3 ; 
H, 5 . 1 ; N, 21.4%. 
4-Hydrazino-6-methylthio-l -AD-ribofuranosyl pyrazolo 
[3 .4-d]pyri i iudino (15) 
A mixture of (12, 0 . 9 g, 2 .6 mmol) and hydrazine hydrate 
(150 ml) was ref luxed for 3 h r . The e x c e s s of the reagent was 
rcjiiioved under roducod pressure and the product chroinatographod 
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on Si02 (80 g) column. Elution of the column with CHCl^rMeOH 
( 9 4 : 6 , v/v] gave the product (0 .17 g, y i e l d , 19%); c rys ta l l iza t ion 
from ethanol afforded 15, m.p. 143°; MS: m/z 329 (M''"+1); IR{KDr) : 
340U-J30U (NJi^, Oil); I'MK {t^JJCl^-'nM^O-dg): H.S ( s , "J]!. 11-3), 
5 . 8 (d , IH. 2 " 4 . 7 0 - 4 . 0 (m. 2H, H-2' a 
H - 3 ' ) , 3 . 6 2 - 3 . 4 9 (m, 311, H-4' tl 11-5 ' ) , 2 . 6 ( s , 3H, SCH^); Analy-
Calcd. for C^^H^gNgO^S: C, 4 0 . 2 ; H, 4 . 9 ; N, 2 5 . 6 , Found: 
C, 3 9 . 9 ; H, 5 . 0 ; N, 25.8%. 
Method R: A mixture of 4 , 6 - d i m e t h y l t h i o - l - ( 2 , 3 , 5 - t r i - 0 - b e n z o y l -
/Q-D-ribofuranosyl3pyrazolo[3,4-d]pyrimidine (11 , 1 .2 g, 1 . 8 8 
mmol) and hydrazine hydrate (40 ml) were heated at 120° for 
12 hr to afford 15 (0 .42 g, y i e l d , 70%). 
4 .6 -Dl niethylthio-l-c(-D-rl bofuranosylpyrazolo[ 3 . 4 - d ] 
pyrimldine (17) 
A mixture of the protected r ibos ide (10, 4 . 0 g, 6 . 0 mmol) 
and iiKilhanuijc aiiuiioiiia (150 ml, mcLhanoi saturated with ammonia 
at 0°C) was kepi at ambient temp, for 14 h r . The methanol and 
Gxcess of ammcjnia Irom the resulting mixture were removed under 
reduced pressure . The product obtained was c r y s t a l l i z e d from 
ethanol to give 37 ( 1 .47 g, y i e l d , 70%); m.p . 145° ; MS: m/z 
345 (M^"+l) ; I R ( K B r ) : 3400 (OH): UV(MeOH): 278, 258; PMR 
(CDClg + DMSO-dg): 7 .85 ( s , l l [ , H-3) , 5 .9 (d , HI, 3 " 
Hz, H-1'), 4 . 7 0 - 4 . 5 8 (m, IH, H - 2 ' ) , 4 . 4 8 - 4 . 3 5 (m, IH, H - 3 ' ) , 
4 . 1 5 - 3 . 9 0 (m, 211, II-4' 8 OH), 3 .65 (m, 2H, H - 5 ' ) , 2 . 6 0 ( s . 
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3H, SCH^), 2 .52 ( s , 3H, SCH^): Analy Calcd. for ' 
C, 41 .9 ; H, 4 . 7 ; N, 1 6 , 3 . Found: C, 41 .6 ; H, 4 . 8 ; N, 15.9%. 
4-Amino-6-inelhylthio-l-ij-D-ri bofuranosylpyrazolor 3 . 4 - d ] 
pyrimidine (18) 
A mixture of (17, 1 . 5 g, 4 . 5 mmo]) and methanolic ammonia 
(150 ml) was heated in a steel bomb at 120° for 16 h r . The 
methanol and excoss of ammonia from the resulting mixture were 
removed under reduced pressure . The product was crysta l l ized 
from aQueous ethanol to give 18 ( 0 . 8 g, y ie ld , 90'o); m.p. 218°; 
MS: m/z 313 (M""'); IR(KBr) : 3500-3200 (OH, NII2); PMR 
(DMSO-dy): 8 .09 ( s . 111, 11-3), 7 .75 ( b s . 2H, Nn2 exchangeable 
with U2O), 6 .05 (d, i n . J ^ 2 " ^ 4 . 7 3 - 4 . 4 (m, 111, 
11-2') , 4 . 2 9 - 4 . 0 5 (m, 111, 11-3') , 3 . 9 0 - 3 . 7 0 (111, 111, 11-4') , 3 . 5 8 -
3 .15 (m, 3H. H-5' Q Oil), 2 .45 ( s , 3H, SCH^); Analy Calcd. 
for C^^H j^-N^O^S: C, 42 .2 ; H, 4 . 8 ; N, 22 .4 , Found: C, 4 2 . 3 ; 
H, 5 . 0 ; N, 22.0%. 
4-Acetani ido-6-methyl thio- l - (2 .3 .5 - t r i -0 -acetyl - /a -D-
ribofiiranosyl)pyrazolo[3.4-d ]pyrimidine (19) 
A mixture of the r ibos ide (14, 1 . 0 g, 3 .2 mmol), anhyd. 
pyridine (15 ml) and acetic anhydride ( 2 . 5 ml) was s t i r red at 
ambient temperature. Alter 20 hr water (8 ml) was added to 
it and excess of the reagent and water were removed under reduced 
pi'UKSuro. 'I'luj resiiluu, thus obl.iinod, was chroiiidlogrdphctl t)n 
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Si02 (80 g) column. Elution of the column with chloroform:methanol 
( 9 8 : 2 , v/v) gave the product which was crysta l l ized from ethanol 
to give 19, (O.R g, y ie ld , 80?„), m.p. 85-70°; MS: m/z 481 (m""'); 
IR(KBr) : 1750 ( C - 0 ) ; PMRCCDCl^): 12.04 ( b s , IH, NH), 8 .78 
( s , IH, H-3} , 6.31 (d , IH. Jj: 2 = 2 .5 IIz, H - l ' ) , 5 . 7 5 - 5 . 5 7 (m, 
2H, H-2' a H - 3 ' ) , 4 . 4 5 - 4 . 0 0 (m, 3H, H-4' 6 H - 5 ' ) . 2 .49 ( s , 3H, 
SCHg), 2 . 1 8 ( s , 3H, CHgCO-), 2 .02 ( s , 3H, CH^CO), 2 . 00 ( s , 
3H, COCHg), 1 .97 ( s , 3H. COCH^); Analy Calcd. for C^gH^^N^OgS: 
C, 47 .4 , H, 4 . 8 ; N, 14 .6 , Found: C, 47 .5 ; H, 4 . 9 ; N, 15.0%. 
4-Acetamido-6-niethylsulphonyl- l - (2 .3 .5- tr i -O-acetyl-
y5-D-ribofuranosyI) pyrazolo[ 3 , 4 - d ] pyri midine (20) 
A mixture of (19, 0 .2 g, 0 .4 mmol) aqueous acet ic acid 
(50%, 10 ml) and KMnO^ (0 .2 g ) , at 0° was s t i r red for 1 hr , 
H2O2 (32%, 25 ml) was then added to it t i l l the pink colour dis-
appeurod. The resulting niixluro was extracted with chloroform 
(2x50 ml) washed with water (2x25 ml), dried (Na2S0^) and the 
solvent removed under reduced pressure. The product, thus 
obtained, was crys ta l l ized from ethanol to give 20 as colourless 
needles (0 .18 g, y ie ld , 75%), m.p. 114-16° ; IR(KBr) : 1140, 1320 
(S02CH^): PlV!R(CDCl2+DMS0-dg): 8.2 ( s , IH, n - 3 ) , 7 . 1 ( s , IH, 
NH), 6 .4 (d, IH, J . . = 1 . 8 Hz, H - l ' ) , 5 . 7 8 - 5 . 6 0 (m, 2n, 1, z 
H-2' a H - 3 ' ) , 4 . 5 0 - 4 . 1 5 (m, 3H, H-4' 6 H - 5 ' ) , 3 .29 ( s , 3H, SO2CH2), 
2 .25 ( s , 3H, COCH^), 2 .05 ( s , 3H, COCH^), 2 .02 ( s , 3H, COCH^), 
1 . 9 ( s , 3H, COCHg); Analy^ Calcd. for C^gH23NgO^QS: C, 44 .4 ; 
H, 4 . 5 ; N, 1 3 . 7 , Found: C, 4 4 . 6 ; H, 4 . 6 1 ; N, 14.0%. 
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4-AinlnQ-6-methylsu3phonyl-l-/Q-D-ribofuranosyIpyrazolo 
[3.4-d]pyrimiciine (22) 
To a solution of (14, 0 .5 g) in glacial acet ic acid (8 ml) 
was added H^O^ ( 1 . 8 ml, 30%). The mixture protected from light 
and kopL at amblunL Loiup. for 24 hr . Ethanol (10 ml) was 
added to the resulting mixture and excess of ethanol was removed 
under reduced pressure . The process was repeated 4 times. The 
final residue, thus obtained, was crys ta l l ized from cold H2O to 
give 22 (0 .17 g, y ie ld , 32%); m.p. 259-60° (dec ) ; IR(KBr) : 1220, 
1340 (SO2CH2); PMR(DMSO-dg): 8 .21 ( s , IH. H-3) , 7 .82 (bs ,2H. 
NH^ exchangeable with D2O). 6 .15 (d, IH, Jj^ 2 " 
3 .55 ( s , 3H, SO^CH^); Analy- Calcd. for C^^H^^N^OgS: C, 38 .3 ; 
H, 4 . 4 ; N, 20 .3 , I'uund: C, 38 .6 ; H, 4 . 7 ; N, 20.1%. 
4-Amino-6-methoxy-l-/6-D-ribofuranosylpyrazolo 
[3 .4-d]pyrimidine (21) 
Method A: To a solution of (20, 0 .3 g, 0 .58 mmol) in absolute 
methanol (30 ml) was added f resh ly prepared sodium methoxide 
( t ml, O.fiT) j> Na in 12 ml ahs. MoOI!) and Iho rnixluro rofhixcd 
for 12 h r . The resulting mixtue was cooled, neutralized with 
AcOH and evaporated under rcducod pressure . The brown residue, 
thus oblahiotl, was subjoclcd Lo f jasli colunih chroiiialography on 
SiOg (180 g) . Elution of the column with CHCl^rMeOH (97 :3 , v/v) 
gave llio ci'uUo product, wliicli was cryslaJ li'/od Irom walur lo 
afford 21, as colourless granules (0 .14 g, y ie ld, 80%), m.p. 240°; 
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MS: rn/z 297 (M""') , 298 ( M ^ ' + l ) ; I R ( K B r ) : 3500-3200 (NH^,OH); 
UV(MeOH): 285, 260; PMRCCDClg+DMSO-dg): 8 .50 ( s , IH. H - 3 ] , 
7 . 2 5 ( b s , 2H, NH^). 5 .79 ( d . IH, 2 " ^ 3 . 8 - 3 . 1 2 
(m, 6H, H - 2 ' , H - 3 ' , 11-4' a OH), 3 .85 ( s , 3H,-OCH2), 3 . 6 0 (m, 
2H, H - 5 ' ] ; Analy^ Caicd. for C^^H^gN^O^: C. 4 4 . 4 ; H, 5 . 1 ; 
N, 2 3 . 6 . Found: C, 4 4 . 5 ; H, 5 . 2 ; N, 23.7%. 
Method B : 4-Ainino-6-melhylsulphonyl- l -/3-D-ribofuranosyl-
pyrazolo[3 ,4 -d]pyr3midine (22 , 0 , 5 g , 1 . 5 mmol] in methanol (10 
ml) and IN sodium melhoxide (3 ml) was ref luxed for 2 h r . 
II was then coolcd, neutra]izcd with d i l . ace t i c acid and worked 
up as above lo yivo 21 ( 0 . 3 y, y i e l d , 23!li). 
3 . 7 BIOLOGICAL ACTIVITIES 
Antiviral Assay: Ranikhet d isease v i rus (RDV) was used for 
ant iv ira l screening of Ihe compounds. The s t ra in of RDV, the 
haemaggulalion t e s t , Lhe method of preparation of CAM culture 
30 31 
the optimal condition of the infection by the v i rus are d e s c r i b e d 
The s ta t ionary culture of the chr ia l lanto ic membrane of 10 to 12 
days old c h i c k embryos were prepared from white leg horn eggs. 
Aqueous solution/suspension ( 0 . 1 mg/ml) of the compounds 
were incubalod to oach CAM culture using 6 CAM culture sample 
along with 0 .064 HA/ml of RDV. The cultures were incubated 
at 37" lor 4H hr . 'J'liu porcunlage ol inli ibil ion of virus multi-
plication was assayed Iroiri ti-io IIA l i t re of the nutrionl fluid of 
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CAM culture infected with RDV. 
The ac t iv i ty are summarized in the Table 1. 
Tabiu 1 AnLlviral . jc t ivl ly of 4. G-clisubsLilulod pyraznloT 3 .4-d1 
pyrirnidlne r ibos ides . 
Compd, CDRI 
No. code No. 
Structure % survival 
dose 0 . 1 mg/ml 
12 
17 
8 6 - 1 0 8 
86-304 
SCH, 
N 
CIl^S-^N 
HO 
O 
HO OH 
SCf^ 
6. CH„ S ' ^ N 
^ no I 
n 
HO-J^ 0-
20 
14 86-39 
NH. I ^ 
CH3S 
n o -
1 I P A n i ^ N ^N 
HO OH 
42 
16 
NJICH, 
86-267 C n g S ^ N - ^ N ^ 
V 
N 
HO OH 
33 
122 
1 5 
HNNII. 
s A N C T J I J CH„ S-^  IN '-v M 
86-308 3 ^ N-
H O - U o J 
w 
HO OH 
4 0 
18 06-380 90 
21 
NH. 
CH. 
8 6 - 2 7 3 
I I ^ 
j c A N A N ^ 
HO on 
50 
Anlicancor AcUvi ly : The anticancer ac t iv i ty of the cojiipound 
4-alkylainino-6-inethyllhio-l-/3-D-ribofuranosylpyrazolo [ 3 , 4 - d ] 
pyrimidino {34 -16 ) , 4.6-dLirDLhyJ thio-1-a-and ^-D-ribofuranosylpyrazolo 
[3 ,4 -d]pyr jn i idino( l7 ,12 j and 4-ainino-6-ii ielhylthio-l-c(-D-ribofuranosyl 
pyrazolo[3,4-cl]pyri inidine (18) were carr ied out at National Institute 
of Iloa]Lh, Bolhesda, USA.Celi lines, L-1210 was used i'or anticancer 
a c t i v i t y . The rosuUs are given in the Table 2. 
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Table 2 Anticancer ac t iv i ty of 4 ,6-disubstUuted pyrazolo 
[ 3 , 4 -d]pyr i iTiidine ribosides 
Compd. CDRl 
No. code No. 
Structure Dose 
rng/kg 
% T/C 
14 86-39 
16 86-207 
15 86-308 
C H - S - ^ N 
H 
n — 0 . N 
HO OH 
X j 
H 
N' 
I] 
N 
CH3S 
HO OH 
if f 
HO OH 
J 
107 
10.75 103 
11 .3 107 
SCH 
N 
12 8 6 - 1 0 8 
C H g S - ^ N - 'N' 
HO OH 
12.5 102 
m 
SCH. 
17 86-304 
C H j S ^ N 
HO 
N 
HO HO 12.5 103 
NH. 
N-
18 86-39 
CH3S A n i i^N^! 
HO HO 
HO-J 
H 
0 / 
12 .5 102 
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CHAPTER H 
SYNTHESIS OF l-SUBSTITUTED-6-AMIN0-i|(5H)-0X0-PYRAZ0L0 
[3.4-d]PYRIMIDINE AND THEIR 
ANTILEISHMANIAL ACTIVITY 
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4 . 1 INTRODUCTION 
1 
Visceral leishmaniasis , commonly known as Kala-azar i s 
widely spread in the tropical and sub-tropical regions of the 
world except in Australia. The other forms of leishmaniasis 
are cutanoous ioishmaniasis and mucocutaneous leishmaniasis . 
Throe species of Leishmania (family Trypanosomidae) r e s -
ponsible for human disease are L. donovani, causes v i scera l 
le ishmaniasis ; L. t ropica , causes cutaneous leishmaniasis (oriental 
sore) and L. brasiljoiKjos responsible for American leishmaniasis 
of mucous membrane (espundia). 
The drug used for the treatment of v i scera l leishmaniasis 
is sodium sli Inigiuconalo (PenlosLalin). It is the least toxic 
of the antimonial compound Icnown^. The other drugs are penta-
midine, hydroxysti lbamide and amphotericin-B. These drugs 
are administered by inject ion over a long period of time and 
are tox ic . Thus there i s a need for better antileishmanial drugs, 
that can be given oral ly and are less toxic . 
Of the many approaches to design an ef fect ive antileishma-
nial drug the biochemical approach appears a t t ract ive because 
there i s biochomical diflerencos between the parasi te and mamma-
lian c e i l s . The important differences between the host and 
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parasite i s Llial Lhe parasite can not synthesize purine bases 
de novo. However, these parasites have active salvage pathways 
3-9 for all purine nuclruLides 
Acicniiu! 
nosino 
Hypoxanthine 
Xanthine 
/ 
Guanine 
> AMP 
/ V 
SAMP 
/ 
->1MP 
[XMP] 
V/ 
^ [ G M P ] 
ADl' 
- > GDP 
A'VI' 
RNA 
->GTP 
Purina salvage pathway in loishmania 
The pathways of purine nucleotide interconversion in 
Leishmania resembles that of the mammalian ce l l s but there are 
certain differences also. Hypoxanthine analogs such as 4 -hydroxy-
J O pyrazolol 3,4-( l J pyriiiiidine (al lopurinol) ' inhib i ts the growth 
11-15 of the pathogenic prolozoan l.L'ishniania at concentration thai 
45 
l i t t l e e f fect on mammalian c e l l s . Further in Leishmania and 
16 
Trypanosoma sp . a unique enzyme ribonucleoside phosphor ibosy l -
transfcranse i s found which t ransfers phosphate group from a 
v a r i e t y of monophosphoGSler to the 5 ' - p o s i t i o n of the purine 
nucleoside. Allopurinol i s converted into allopurinol r i b o s i d e -17-22 
5 ' -monophosphate (HPPR-MP) by the enzyme r ibonucleoside 
phosphor ibosy l t rans forase . Sequential conversion of the HPPR-
MP by the paras i te enzyme adenylosuccinate synthetase and succino-
AMP-lyase gives 4 -amino-pyrazo lo [3 ,4 -d]pyr imid ine r ibonucleos ide-23 
S ' -phoKphalo is known Those nuclootjdos aro further convertod 
into Iriphusphulu and ovunluaJly incurjjoraLod inlo nucleic acid 
of the paras i te and are lulhal to the p a r a s i t e " ^ ' ' T h e incorpora-
tion of 4-APPRTP into the nucleic ac id (RNA) of the paras i te 
i s unique since mammalian c e l l s do not show e i t h e r th i s conversion 
or incorporation of al lopurinol or i t s metabolic product with 
Inosine analogs which inhib i t scavenging enzymes and thereby 
19-21 26-28 inhibi t ion of the growth of Leishmania are formycin-B ( 1 ) 
oq 31 32 
1 -methyl formycin-B ( 2 ) \ thioformycine-B ' selenoformycin 
(4)/^^ 2 ' - f lo roarahypoxanth ine (5 ) ,^^ c a r b o c y c l i c inosine (6) ,^" ' 
2-motliyiroriiiycln-n 
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N - C H 3 
H N •NH 
I 
H O H / O 
HO OH 
Se 
HN 
HO 
NH 
I 
N 
HO OH 
0 
H N ' 
I : . 
•N 
N - ^ N 
H O - 1 . 0 
HO 
5 
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HN 
0 
-NH-
HO 
HO OH 
0 
A 
H N > •N 
N ^ M e 
HO OH 
The compounds ( 1 - 7 ) , analogs of hypoxanlhine/inosine. 
inhibit UK; f^ixjwlh of tlio pamsilo,^^ however,it appears that 
guanino (9a) or guanosine (9b) analogs of pyrazolo[3 ,4-d]pyrinudine 
,23 lias very litLJu boon sLudiud 6-Aiiiinopyrazulo[3 ,4-d Jpyriuiiilino 
(8) has been shown to be ef fect ive in the treatment of Chagas 
dlsoasu"''^' in iiiic;(;, and (j-aniino-4( 51-l)-oxo-pyrazolo[ 3 ,4 -d Jpyrimidine 
( 9 ) , an analog of guanine has shown ui vi tro significant ac t iv i ty 
37 against 'rrypunosoma cruzl opimasLigotos. 
N 
N H 2 
N -
8 
0 
X 
H N ^ 
H 
H o N 
I 
R 
.N 
133 
4 . 2 PRESENT WORK 
6-Aiiiino-4( 5ll)-oxo-pyrazoloL 3,4-d]pyrimicl ine (9a) e x h i b i t s 
.37 signil icanl ncliviLy againaL T. cru/.L'^  Purihor it has boon 
reported that ribonucleoside der ivat ives of 4-aminopyrazolo[3,4-^1 
,17 ,20 ,27 pyrirnidine and al lopurinor are several fold more ac t ive 
26 38 
than the corresponding heterocycl ic bases ' . These observa-
tions prompted us to the synthesis of guanosine analogs. In 
the present chapter the synthesis of 6-amino-4 (SH^-oxo-l-ct-D-
areibafuranosylpyrazolol 3 ,4 -d]pyr imidine ( 17 ) , 6-amino-4 (5H)-
oxo-l-/3-D-arabinoruranosylpyrazoloL3,4-d]pyrirnidine (22) , 6-amino-
4 (5H)-oxo-l-c(-D-xylofuranosylpyrazolo[3,4-d]pyrirnidine ( 31 ) , 
6-amino-4 (511 )-oxo-l-/i-U-xylofuranosylpyrazolo[ 3 , 4 - d ] pyrirnidine 
(28 ) , 6-amino-4( 5H)-oxo- l -hydroxyethoxymethylpyrazolo[3 ,4 -d] 
pyrirnidine ( 36 ) , 6-amino-4( 5H)-oxo-l-/3-D-ribofuranosylpyrazolo 
[ 3 , 4 - d jpyriirudinc (39) and 6-amino-4(5H)-oxo-3- letrahydrofuranyl-
[jyra/olol lliyrimidino (42) and Itioir biologicnl ac l iv i ly aro 
presented. 
17 
m 
0 
HN 
HO 
lA 
31 
36 
HO OH 
0 
HN 
N 
• N 
. 0 
4 . 3 Synthesis of 6-amino-4( 5H)-oxo-l-c(-D-arabinol'uranosyl 
pyra2olo[3 .4-d]pyrimidinc (17) 
Condensation of chloroniercuric complex of the heterocyc l i c 
bases with protected arabino-sugar halide (bearing participating 
group at pos i t ion-2) , in general, y ie lds c(-arabinoside as the 
major product. The benzoyloxy group at C-2 in the protected 
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i j u g i i r [ l a i i i d [ M l o . ' i I n H u t d i . ' i p l i i c o i i i n i i l i i ! I i . i l u y o i i < i l ( , ' - 1 o l M i j j . i r 
to form ortho-pstcr as shown below. 
BzO 
B z O 
BzO 
SiiiGcj ill ortho-osLer trUermediale the /}-side is blocked, 
a nucleophilic attack by the aglycon from the less hindered 
side gives prodoiiiinanlly ihe Irans-isoiiicr (d-anomcr) as Iho 
major product in the reaction. However, the formation of the 
/8-anomer in the reaction as minor product can be explained as 
shown bolow. 
BzO 
l ^ c , 
BzO 
BzO 
CI 
0 - + 
Bzo 
'J'hu condensation of chloroniercuric complex (11) (Scheme 1) 
39 of 4 ,6-di inethyl lhio[)yra2olol3 ,4-d]pyr3midine (10) with 2 , 3 , 5 -
40 tri-O-benzoyl-D-arabinofuranosylbromide (12) in anhydrous toluene 
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SCHo 
N 
H(jcl 
11 
(1) 
Br 
OBz 
12 
SCH-; 
CH: N-
OBz 
B7O-
13 (II) 
SCH-
OH 
N 
HQ7 
110--' 
15 
Bz = COC6II5 
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aL 120° gave u mixture of 4 ,6-c l imeLhylLhio- ] - (2 ,3 ,5- tr i -0-bcnzoyl-
c(-D-arabinolurdnosyi)pyrazoio[3,4-clJpyrimidine (13) in 30% yieicl 
and 4 ,6-dimcthyl t h i o - l - ( 2 ,3 ,5-tr i -0-benzoyl - /a -D-arabinofuranosyl) 
pyrazolo[3,4-d]pyrimidinG (14) in 2.5% yield. The mixture of 
the anomers were separated on PTLC (SiO^). The UV absorption 
of the compound 13 (Amax 232, 268 nm) and 14 (/Amax 232, 273 
41 
nm), were suggestive of the attachment of the arabinofuranosyl 
iiiuLcjLy ut N-1 in lhc> helerocycl ic base. The d- , and A-configura-
Li(jn ul the iU'<il)iiiOL,idtih 13 <ind 14 were decided li'Om Ihuir I'MU 
data. 'I'he coupling constant (J^ 2) chemical shift (6) ol 42-44 
anomeric protons in arabinosides is very well documented 
J -value for the d-anomer is generally less than that of the A-
anomer. Further the anomeric proton in the A-nucleoside in 
most of the cases appears downfield in comparison to that of 
d-anomers. The coupling constant of the anomeric proton in comp-
ounds (13) G.2, J]^  2 " ^ ^^  42-44 are with the value reported in the l i terature. 
Deblocking of the nucleoside (14) with methanollc ammonia 
at ambient Icmpcrature afforded finally 4, e -dimethylthio- l -d-D-
arabinolurdiiosyljjyr.izoJol 3 ,4-dJpyrimidine (15) . The structure 
of compound (15) was confirmed on the basis of microanalysis, 
mass and I'MK-spcnili-ai data (see experimental) . Compound 15 
has two methylthio function one at position-4 and other at position-
6. ^ It i s known that the substituent at position-4 is more react ive 
in comparison to substituent at position-6 towards nucleophilic 
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4 5 substilulion reaction . The S-methyl group in compound 15 
was se lec t ive ly substituted by an oxygen function to give 4-oxo-
derivative (16) in 659o yield by heating 15 with NaOH in dioxan. 
In the PMR-spectruni of the compound 16, there was no signal 
at 6 2.55 pprii for iiiothylthio group, further in the mass spectrum 
of compound 16 ihe molecular ion peak 314 (M"^') and in the 
IR specLj'uiii of IJio uoiiipound Ihe absorption lor Iho carbonyl 
function was at 1710 cm~^ supporting the replacement of SCH^ 
with an oxygen function. 
The coiiifuninci 16 on Lroalmont with oLhanolic-ammonia at 
160° in sLonl bomb govn 6-amino-4( 5H)-oxo-1-(t-D-arabinofuranosyl 
pyrazQlu[3,4-d Jpyriniidinc (17) in G2i y ie ld. In the PMR-spectruni 
of compound 17 the methyl signal of SCH^ group at 6 2 .5 ppm 
present in the spectrum of 16 had disappeared and there appeared 
a broad signal at 6 7.2 (exchangeable with '^ —2" 
the mass spectrum of the compound 17 the molecular ion peak 
+ iV 
was at 283 (M ' ) . In the IR-spectrum of the compound the 
absorption band for NH2 function was at 3500-3300 cm 
4 . 4 Synthesis of 6-amino-4(5n)-oxo-l-/3-D-arabinofuranosyl 
pyra:^olo[3.4-d]pyrimidine (22) 
The condensation of 4 ,6-dimethylthiopyrazolo(3 ,4-dlpvrimidine 
(10) (Hctioiiio 2) Willi l -chloi-n-2,3,5-lri-0-benzyl^c(^-arabinofuranose 
4b 47 
(IB) ' in Lh(j prescjiico ol iiiolocular siovo (4A°) gave Iho 
proLecled iiucJoositJo 1!) ill ylold. In Iho UV-speclruiii the 
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absorption at Aniax 268 nm suggested that the sugar is attached 
at position-1 ol holGrocycle in the arabinoside. Further the 
coupling constant h 6 .25 (d, 311, J-j 2 ~ ^^^ anomeric 
proton in tho I'MIi spucLruni of compound 19 suggested that the 
48 49 compound is /{^isoIncr. 
Heaction ol tlio prolccLod nucleoside 19 with KOd in Lert. 
butanol gave 6 -methyl th io -4 (5H)-oxo- l - (2 ,3 ,5 - t r l -0 -benzyl -/3-D-
arabinofuranosyl)pyrazolo[3 ,4-d]pyrimidine (20) in good yie ld . 
In the react ion, tho S-iiiothyl group at C-4 was se lec t ive ly subst i -
tuted by an oxygen luncLion. In the IR spectrum of the compound 
20 the absorption for a carbonyl function was at 1685 cm 
Amination of the compound 20 yielded 6-amino- 4( 5H)-oxo- l - ( 2 , 3 , 5-
tri-O-benzyl-zS-D-arabinofuranosyl) pyrazolo[ 3 , 4 - d ] pyrimidine (21 ) . 
In the PMR spoctrum of the compound 2 i there was no peak at 
i 2 .5 ppm lor proton of SCH^- Hydrogenolysis of compound 21 
with I'dCI .ind hydi'ogoii Tin.illy gavo llie dosii'nd arabinoside, z 
6-amino-4( 5H)-oxo-l-/J-D-arabinofuranosylpyrazolo[ 3 , 4 - d ] pyrimidine 
(22) in 48';, y ie ld . 
4 . 5 Synthesis of 6-amino-4(5H)-oxo-l-cf- and /&-D-xylofurariosyl 
pyrazolo[3.4-d]pyrimidine (28 . 31) 
The condensation of 10 (Scheme 3] with 1 . 2 , 3 , 5 - t e t r a -
50 
0-acetyl -D-xylofuranose (23) in acetonitr i le in the presence 
of BFjOEt,^ yielded a mixture of two compounds 24 and 25. 
The mixture was resolved on SiOg column. The UV-absorption 
m 
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at (Amax 268 nm] in MeOH of the compound 25 suggested that 
the xylofuranosyl moiety in the xyloside was attached at N-1. 
Further , in the PMl^-spectruxn of compound (25) the anomeric 
proton had a doublet J = 5 .0 Hz at 6 6 .35 , whereas in the PMR 
spectrum of the compound 24 a doublet J = 0 .8 Hz, was at 
S 6 .03 for anomeric proton. The compound 25 was thus c(-anomer 
and compound 24 was the /3-anomer. The compound 25 and 24 
when Irodlod suparaloly with iiielhanolic-aminonia at ambient temp, 
afforded 4, b-di ifiol.liyl-l-af-D-xylulurdiiut>y] pyrazo]oL3,4-d Jpyrimidine 
(29) and 4,6-dimethylthio-l -/}-D-xylofuranosylpyrazolo[ 3 ,4 -d ] 
pyrimidiue (26) in 61 and 64'Ju yield respec t ive ly . Further^ t reat -
ment of compounds 26 and 29 with NaOH in dioxan separately 
at 65° afforded 27 and 30 respec t ive ly in good y ie ld . Amination 
of the compounds (27 and 30) with ethanolic ammonia at 170° 
yielded 6-amino-4(5H}-oxo-l -c( -D-xylofuranosylpyrazolo[3 ,4-d] 
pyrimidine (28) and 6-amino-4( 5H)-oxo-c(-D-xylofuranosylpyrazolo 
[3 ,4 -d]pyr imidine (31) r e spec t ive ly . The elemental analysis , 
IR, PMR and mass spectra l data of the compounds 28 and 31 
were in complete agreement with the assigned structure. 
4 . 6 Synthesis of 6-amino-4(5H)-oxo-l-hydroxyethoxymethyl 
pyrazolo[3,4-d]pyrimidine (37) 
Tho condensation of bonznyloxyelhoxymcthylenechloride 
52 
(33) (Schomf) 4) with base 10 in anhydrous dimeLhylformamide 
and Lriethylamine gave 4,6-dimethylthio-l-(bcnzcyloxyoLhQxymothyl) 
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pyrazoluL3,4-dJpyriii i idine (34) in good y ie ld . The structure 
of the compound (34) was establ ished on the basis of the elemental 
analysis and the spectral data (see experimental) . Treatment 
of 34 with methanolic ammonia at ambient temp, afforded 4 , 6 -
diniothy llhio-1 -hydroxyethoxymethylpyra2olo[ 3 , 4 - d ] pyrimidine 
52 
(35) . Compound 35 on heating with NaOH in dioxan yielded 
6-methylLhio-4(5I I J -oxo- l -hydroxyethoxymethylpyrazolo[3 ,4-d] 
pyriiiiidino (3G) wiLli oLhanolic aiiimunia at 160° gave 6-ainino-
4( 5H)-oxo-hydroxyethoxymethylpyrazolo[3 ,4-d]pyrimidine (37) 
in good y ie ld . The compound 37 had been synthesized by 
53 Beauchamp by an alternative route. 
4 . 7 Synthesis of 6-amino-4(5H)-oxo-l-tetrahydrofuranylpyra2olo 
[3 ,4 -dlpyrimidine Eind 6-amlno-4(5H)-oxo-l-/5-D-ribofuranosyl 
[3 .4-d3pyrimidine (43 6 40) 
Treatment of 4 ,6 -dimethyl thio- l - te t rahydrofuranylpyra2olo 
54 
[3 ,4 -dJpyr imjd ino (41) (Scheme 5) with sodium hydroxide at 
65° yielded 6-methyl thio-4(5H)-oxo- l - te trahydrofuranylpyrazolo 
I 3 ,4 -d Jpyrimidino ( 4 2 ) . The absorption lor a carbonyl group 
in the IR spectrum of tho compound 42 was at 1680 cm In 
the mass spectrum of the compound the molecular ion peak was 
at m/z 252 (M^' ) . Amination of the compound 42 with ethanolic 
ammonia finely afforded the desired compound, 6-amino-4( 5H)-
0X0-1-tet:rahydrofuranylpyrazolo[ 3 , 4 - d ] pyrirnidine (43) in good 
y ie ld . 
Trealmont of 4 ,6-dimethyllhio-l-/3-D-ribofuranosylpyrazolo 
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m 
5 5 [3 ,4-d]pyrimicl ine (38) (Scheme 5) with NaOH in dioxan gave 
6-methylthio-4{ 5I13-oxo-l- /a-D-ribofuranosylpyrazolo[3,4-d]pyrlmidine 
(39) . Amination of compound 39 with ethanolic ammonia yielded 
6-airiino-4( 5H]-0X0-1 -/i-D-rl boluranosylpyrazolo[ 3 , 4 - d ] pyrimidine 
(40)^^ 
4 . 8 Experimontal procedure 
4.6-Dimethy] thio- l - (2.3,5-tri-0-ben2oyl-c(-D-arabinofuraJiosyl) 
pyra2olo[3.4-d]pyriinidine (13) 
To an azeotropically dried suspension of chloromercuric 
45 complex (11) of 4 ,6-dimethylthiopyrazolo[3 ,4-d]pyrimidine 
(5 g, 11.2 mmol) in anhydrous toluene (100 ml) added, slowly 
40 
l -bromo-2 ,3 ,5 - t r i -0 -benzoyl -D-arabinofuranose (12) , (9 g, 17 .9 
mmol) in anhydrous toluene (50 mg) at 60°. The mixture was 
refluxod for 4 hr and f i l tered while hot. The solvent from 
filLrato was removed under reduced pressure, the residue was 
triturated with anhydrous hexane, extracted with chloroform, 
w.isluul Willi .'Kiiujous Kl (3x50 ml . . 30'|,), water (3x50 ml), dried 
(anhyd. Na2S0^) and the solvent removed. The crude product 
(5 g) , liius oblained, was purified by preparative thin layer 
chromatography on s i l i ca gel plates (solvent CHCl^tMeOH, 95 .5 : 
0 .5 v/v) lo give the blocI<cd nucleosides. The upper zone on 
pTLC on elution gave 13, as colourless foam, yield (4 .6 g, 30?o), 
UV(McOin: 238, 273; IR(KDr): 1740 (C=0) cm"^; MS: m/z 657 
(M"'-); I^MIUCUCI^): 8.09 ( s . III, 11-3), 8 . 0 0 - 7 . 7 0 (m, 6H, 
w 
Ar-H), 7 . 4 9 - 7 . 1 5 (rn, 911, Ar-H) , 6 .20 {d, IH. J^ 3 " 
l l - l ' ) . 5 . 8 - 5 . 5 (ill, IH. I I - 2 ' ) . 5 . 0 - 4 . 7 (m, 211, H-3' Ti I I - 4 ' ) . 
4 . 6 5 - 4 . 4 0 (m, 211, H - 5 ' ) , 2 .55 ( s , 3H, SCH^), 2 .50 ( s , 3H, SCH^); 
AnaJy Caicd. lor ' 
Found: C, 60 .5 ; H, 4 . 6 ; N, 8.8%. 
4.6-Dimethylthio-l- (2.3.5-tri-Q-ben2oyl->Q-D-arabinofuranosyl) 
pyrazQlo[3.4-djpyrimidlne (14) 
The lower zone on pTLC on elution gave 14 as colourless 
foam, yield (0 .36 g, 2.3%); UV(MeOH): 232, 268; IR(KBr) : 1740 
(C=0); PMRtCDClg): 8 .15 ( s , IH, H-3), 8 . 10 -7 .85 (m, 6H, 
Ar-H), 7 . 5 0 - 7 . 2 5 (m, 9H, Ar-H), 6 .35 (d, IH, J = 5 .8 Hz, 
H - 1 ' ) , 5 .80 (ni. III, H - 2 ' ) . 5 .20 (m, IH, H - 3 ' ) , 4 . 8 1 - 4 . 6 2 (m, 
3H, H-4' a H - 5 ' } , 2 .55 ( s , 3H, SCH^} and 2 .54 ( s , 3H, SCH^): 
Analy- Calcd. for C23H2QN^O^S2: C , 60 .4 ; H, 4 . 3 ; N, 8 . 5 , 
Found: C, 60 .6 ; H, 4 . 5 ; N, 8.2%. 
4.6-Djnictliylthio-l-c(-D-arabinofuranosylpyrazolo[3.4-d] 
pyrimidine (15) 
A mixluro of ihe arabinoside (14) , ( 4 . 0 g, 6 mmol) and 
methanolic ammonia (150 ml, MeOH saturated with ammonia at 
0°) was kepL at ambient temp, for 24 h r . Methanol and excess 
of ammonia were removed under reduced pressure. The residue 
was chromatographed on Si02 column and elution with CHCl^: MeOH 
(97 :3 , v/v) followed by crystal l izat ion from methanol gave 15, 
m 
as colourless plates (0 .9 g. 43.2% y ie ld) , m.p. 135°[a]p + 65.5° 
(c , 2. pyridine) ; UV(MoOH): 265, 248; IR(KBr) : 3300 (OH); MS: 
m/z 344 (M""-); PMIUCDCl^ + DMSO-dg): 7 .90 ( s . IH, H-3), 6 .2 (d, 
IH. 2 " H - 2 ' ) . 4 . 30 -4 .00 (rn. 
2H, H-3' Q H - 4 ' ) , 3 .59 (m, 2H. H - 5 ' ) . 2.62 ( s , 3H, SCH^) and 
2.55 ( s , 3H, SCH^): Analy« Calcd. for = C, 41 .9 ; 
H, 4 . 7 ; N. 16 .3 , Found: C, 41 .6 ; H, 4 . 9 ; N, 15.9%. 
6.Melhylthio-4( 5H)-oxo-l-c(-D-arabinofuranosylpyra2olo 
[3.4-d]pyrlniidine (16) 
A mixture of 4,6-dimethylthio-]-o(-D-arabinofuranosylpyrazolo 
13,4-d Ipyriinidiiin i ir> , 1 .0 g, 2 .9 iiiinol ) , 2N NaOIl (70 ml) and 
dioxan (15 ml) was heated at 65° for 3 hr . The resulting mixture 
was iiuulruli/o(l wiLli 2N llCl and cvaporaLod under reduced pressure. 
The residue was chromatographed on Si02 column. Elution with 
CHCl^ rMoOH (92 :8 , v/v) afforded 1 6 , ( 0 . 6 g. yield 65%). m.p. 
218°; I R ( K B r ) : 1705 (C=0); M S : m/z 314 ( M " " ' ) ; PMR(CDCl^ + D M S O -
dg): 8 .0 ( s , IH, H-3), 7.35 (hs . IH. NH), 6 .10 (d, IH. J^ 2 
= 4 .3 Hz, H - 1 ' ) , 4 . 70 -4 .35 (m. 2H, H-2' a H - 3 ' ) . 4 . 10 -3 .85 (m. 
IH. H - 4 ' ) . 3 .70 -3 .45 (m. 2H. H-5 ' ) and 2 .40 ( s . 3H, SCH^); 
Analy. Calcd. for C, 42 .0 ; H, 4 . 5 ; N. 17 .8 . 
Found: C, 41 .7 ; H, 4 . 6 ; N. 17.8%. 
6-Am Lno-4 (511) - 0 x 0 - ] -ct-D-arabinofuranosylpyrazolo [ 3 . 4 - d ] 
pyriiiiidinc! (17) 
A iiiixlure ol 16 (0 .25 0 .8 m iiiol ) and olhiinolic niiiiiionia 
m 
(30 ml, EtOH, saturated with NH^  at 0° ) was heated at 160° in 
s teel bomb for 68 h r . Excess of solvent was removed under 
reduced pressure and the product c r y s t a l l i z e d from ethanol to 
give colourless granules 1 6 , ( 0 . 1 4 g, y ie ld 62%); m.p . 230-31° ; 
IR (KBr) : 1715 ( C - 0 ) and 3400 (NH^): MS: m/z 283 (m""') ; PMR 
(DMSO-dg): 7 . 8 ( s , IH, H-3) , 6 .7 ( b s , 2H. NH2), 5 .89 ( d . IH, 
J^ 2 " H - 1 ' ) , 4 . 9 - 4 . 5 (m, 2H, H-2' 5 H - 3 ' ) , 4 . 0 - 3 . 8 
(m. Ill, 11-4 ' ) , 3 . 7 - 3 . 5 5 (m, 2f[, H - 5 ' } ; Analy. Calcd. for 
11, 4 . 8 ; 
N. 24.5;;,. 
4 .6 -Dimethyl thio- l - (2 .3 .5 - t r i -Q-benzyl - /Q-D-arabino-
furanosyl) pyrazolo[ 3 . 4 - d ] pyrimidine (19) 
To a solution of 4 ,6 -d imethy] th iopyrazolo[3 ,4 -d]pyr imidine 
( 1 . 0 g, 4 .7 mmol) in 1 ,2 -dichloroethane (80 ml) containing molecular 
s ieve 4A° ( 8 . 0 g) was added at room temp. , l - c h l o r o - 2 , 3 , 5 - t r i -
0-benzyl-a(-D-arabinofuranosG ( 1 8 , ( 2 . 5 g, 5 .7 mmol) in dichloro-
ethane (40 ml) and an additional molecular s ieve 4A° (4 g) were 
added. Tho mixture was ref luxed under nitrogen atmosphere 
for 48 h r . The reaction mixture was cooled, f i l t e r e d , washed 
with aquous NallCO^ (2x60 ml) , water, dried (anhyd. Na2S0^) 
and llio scjlvonl roinovod under rorlucod pressure . The res idue, 
tlius obLainud, was chroiiiaLugrapliod un yi02 column. Elulion with 
CHCl^.-MeOH ( 9 9 : 1 , v/v) afforded the product 19 as viscous oil 
( 2 . 0 g, y ie ld 59'!,); UV(MeOH): 272; (IN 1IC1);272 and (IN NaOH); 
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2G5; PMRlCDClg): 8 .3 ( s , IH, H-3) , 7.2 (m, 15H. Ar-H}. 6 .25 
(d . IH. 2 " 4 . 5 - 4 . 0 (m. 9H, 3xAr-CH2, H - 2 ' , 
H-3' 6 H - 4 ' ) , 3 .65 (m, 2H, H-5) and 2 .65 ( s , 6H, 2XSCH2). 
6-MethyltMo-4( 5 i n - o x o - l - ( 2 . 3 . 5 - t r i - 0 - b e n z y l - / a - D -
arabinofuranosyl) pyrazolof 3 . 4 - d ] pyrimidine (20) 
A mixture of 19 ( 2 . 0 g. 3 .2 mmol), t e r t . butanol (30 ml) 
and aqueous KOH (40 ml, 20%), was refluxed for 48 hr , , cooled, 
neutralized with d i l . AcOIl and conc. to dryness under reduced 
pressure. The residue was taken in water (50 ml), extracted 
with chloroform (2x60 ml), dried (anhydrous Na2S0^) and the 
solvent removed. The viscous mass, thus obtained, was chromato-
graphed on Si02 column. Elution with ClIClg.-MeOM ( 9 7 . 5 : 2 . 5 , 
v/v) afforded 20 as foam (1 .3 g, y ie ld , 68%); IR(KBr) : 1700 (C=0); 
UV: (MeOH): 264 (IN NaOII): 271 and (IN HCl): 266; PMR (CDCl^): 
8 .3 ( s , IH, H-3) , 7 .5 (m, IH, NH), 7 . 1 0 - 6 . 9 (m, 15H, 3xAr-H), 
6 .2 (d . Hi, J j 2 " 4 . 5 - 4 . 1 5 (m, 6H, 3xCH2Ar), 
4 . 1 - 3 . 9 (m, an, H - 2 ' , H-3' Q H - 4 ' ) , 3 . 6 5 - 3 . 5 2 (m, 2H, H - 5 ' ) , 
2 .61 ( s , 3H, SCH^); Analy. Calcd. for C, 66 .4 ; 
H, 5 . 4 ; N, 9 . 4 , Found: C, 66 .6 ; H, 5 .39 ; N, 9.7%. 
6-Amino-4( 5n ) -oxQ- l - ( 2 . 3 . S-trl-O-benzyl-zft-D-
arabinoluranosyl )pyrazolo[3.4-d]pyrimidine (21) 
A r.Dhilinii or 20 ( 1 . 0 r . 1 .7 mmol), olhanolic ainninnia (60 
ml, ethanoJ saturated with ammonia at 0°) was heated at 160° 
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for 4 days . The solvent was removed under reduced pressure . 
The rosiduG was tr i turated with ether to give a sol id product, 
which was c r y s t a l l i z e d from ethanol to afford 21, ( 0 , 5 g, y i e l d , 
53%); m.p. 165°; UV(MeOH): 270 , ( I N NaOH): 270, (IN HCl), 265; 
IR(KDr): 1700 ( C - 0 ) , 3400-3300 (NH2), PMR(CDCl2+DMS0-dg): 
8 .15 ( s , i n , H-3) , 7 .2 (m, 15H, Ar-I J ) , 6 .45 ( b s , 2H, NH2). 
6 .05 (d , IH, Jj^ 2 " 3x-CH2Ar}, 4 . 3 -
4 . 0 (rn, 311, J l - 2 ' , J f -3 ' 8 11-4 ' ) , 3 . B - 3 . 5 5 (m, 2H, 11-5 ' } . Analy. 
Calcd. for C, 6 7 . 3 ; H, 5 . 6 ; N, 1 2 . 7 , Found: 31 31 b 5 
C, 6 7 . 7 ; H, 6.0 ; N, 12.5%. 
6-Amino-4(5H)-oxo-l-/a-D-arabinofuranosylpyrazolo 
[3 .4 -a ]pyr ini idine (22) 
A mixture of 21 ( 0 . 3 g, 0 . 5 mmol) in absolute methanol 
(250 ml) , PdCl2 ( 0 . 3 g) , was s t i r r e d at room temp, under hydrogen 
atmosphere for 2 days . The reaction mixture was f i l t e red and 
the f i l t r a t e was neutralized with basic res in ( IR-45 , OH form ) . 
The solvent removed and the residue obtained as c r y s t a l l i z e d 
from ethanol to afford 2 2 , ( 0 . 0 7 2 g, y i e l d . 48%); m.p. 243 -44° ; 
I R ( K B r ) : 3 7U0 (C=0) , 3500-3300 (OH, NU^); UV (MeOH): 253, 
(IN NaOII); 2()4, (IN 1IC1); 257; PMR (ClJCl^^ DMSO-d^): 7.88 ( s , 
IH, H-3) , 6 . 3 ( b s , 2H, NH2). 5 .57 (d , IH, J^ 2 " ' 
4 . 4 ( t , IH, J - 4 . 0 Hz, H - 2 ' ) , 4 . 1 5 (m. 111, H - 3 ' ) . 3 .95 (in, 
IH, H - 4 ' ) , 3 . 6 (m, 2H, H - 5 ' ) ; Analy . . Calcd. for C^QH^^^S^S-2^20: 
C, 3 7 . 6 ; H, 5 . 3 ; N, 2 1 . 9 , Found: C, 3 7 . 2 ; H, 5 . 0 ; N, 22.2%. 
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4,6-DimethylthiQ-l- [ 2 . 3 , 5 - t r i - 0 - a c e t y l - c ( SA-D-
xylofuranosyl)pyra2olo[3,4-d]pyrimidine (24 S 25) 
A mixture of 4 ,6-diniethyl thiopyrazolo[3 ,4-d]pyrimidine ( 10 , 
10.0 g. 47 iiiiiioJJ, 1 .2,3.r)-toLra-0-acoLyl-D-xy]ofuranoso ( 23 ) . 
(22 .0 g, 69 iniiio]) and acctonitr i lc (275 ml) was refluxed for 
Ji h r . To 11 was added f resh ly dis t i l led BF2.OEL2 (B ml, 31 
mniol) and rcliuxing continued for 3 h r . The solvent and excess 
of reagent were removed under reduced pressure. The viscous 
product, thus obtained, was extracted with EtOAc (200 ml), washed 
with aqueous NaHCO^ (3x50 ml), water (2x50 ml), dried (anhyd. 
Na2S0_^) and solvent removed. The crude product so obtained, 
was chromatographod on Si02 column. Elution of the column with 
CHClg-.MeOH ( 9 9 : 1 , v/v) gave 24 and 25 the b>16cked nucleosides. 
4.6-Dimethyllhlo-l - ( 2 . 3 . 5 - t r i - 0 - a c e t y l - c ( - D - x y l o -
furanosylpyrazoloC 3.4-d]pyrnjnidine (25) 
25 viscous oil ( 3 . 8 g, y ie ld , 1&%). IR(Neat) : 1755 (C=0); 
UV: (M(;()ll) I'.liH; MS: in//, 471 (M-i 1 ['MR (CDClj) : 7 .92 ( s , 111, 
H-3) . 6 .35 (d , i n , J = 5 . 0 IIz, H - l ' j , 5 .54 (m, IH, H - 2 ' ) , 5 .28 
(m. 111, 11-3 ' J , 4 .55 (ill, 111, 11-4 ' ) , 4 . I B (m, 211, 11-5') , 2 .65 
( s , 3H, SCHg), 2 . 60 ( s , 3H, SCH^), 2 . 1 5 , 2 . 10 , 2 .05 (each s , 
9H, SxCOCn^). 
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4.6-Dj methyl Lhio-1- (2 .3 .5 - t r i -O-acc tyl -A-D-xylofuranosyl ) 
pyra2olo[3.4-ciJpyrimidine (24) 
EluUon of the column with ClIClgiMeOII ( 9 8 : 2 , v/v) gave 
24 as coiourlGSs viscous oil ( 1 0 . 1 g. y i e l d , 46%); IR(Neat) : 1750 
(C=0) ; UV: (MeOH) 266; MS: m/z 470 (m""') ; PMRICDCI^): 8 .25 
( s , IH, H-3) , 6 .03 (d . IH, J . . = 0 .8 Hz, H - 1 ' ) . 5 . 3 5 - 5 . 1 0 (m, i , 2 
2H, H-2' and 11-3 ' ) , 4 . 6 1 - 4 . 4 8 (m. IH. H - 4 ' ) . 4 . 4 2 - 4 . 3 8 (m, 2H, 
H - 5 ' ) , 2 . 6 and 2 .52 (each s , 6H, 2XCH2S-), 2 . 1 . 2 . 0 5 , 2 . 0 (each 
s , 9H. 3XCOCH2). 
4.6-Dimethylthio-l-/Q-D-xylofuranosylpyra2olo[ 3 . 4 - d ] 
pyritnidlne (26) 
A inixturo ol' 24 ( 8 . 5 g, 18 mmol) and melhanolic ammonia 
o 
(180 ml, methanol saturated with ammonia at 0 ) was kept at 
ambient temp, for 60 h r . MeOH and excess of ammonia were removed 
under reduced pressure . The product was chromatographed on 
Si02 column. Elution of the column with CHCl^tMeOH ( 9 5 . 5 : 4 . 5 , 
v/v) gave 24 ( 3 . 8 g, y i e l d , 61%); m.p. 182° , UV(MeOH): 266, 
(IN NaOH); 282, (IN HCl); 283; MS: m/z 344 ( M " " ' ) ; P M R ( D M S 0 -
dg): 8.82 ( s , IH. H-3) , 6 .08 (d , IH, J^ 2 " 
(m, 2H, H-2' 8 H - 3 ' ) . 4 . 30 (m, IH. H - 4 ' ) , 4 . 0 (m. 2H, H - 5 ' ) , 
2 . 8 a 2 .7 (each s , OH. 2xCHS); Analy. Calcd. for " 
C, 4 1 . 8 ; H, 4 . 7 ; N, 1 6 . 3 , Found: C, 4 2 . 0 ; H, 4 . 9 ; N, 16.1%. 
6-Mothylthlo-4(51[)-oxo-l- /?-D-xyloluranosy]pyrazolo 
[3 .4Td]pynmLdinc (27) 
A mixture of 26 ( 1 . 0 g, 3 mmol), dioxan (25 ml), and 2N 
m 
NaOH (75 ml) was heated at 65° for 3 h r . The resulting mixture 
was neutralized with 2N HCl and the solvent removed under reduced 
pressure. The product, thus obtained, was chromatographed on 
Si02 (20 g) column. Elution of the column with CHCl2:MeOH (88 :12 , 
v/v) afforded 27 ( 0 . 5 8 g, yield 64.5%); m.p. 211°, IR(KBr) : 1720 
(C=0); MS: m/z 313 ( M ^ ' - l ) ; PMR(DMSO-dg): 7 .98 ( s , IH, NH), 
7 .85 ( s , IH. H-3) , 6 .07 (d , IH, J^ 2 " 
IH, 11-2 ' ) , 4 . 2 0 - 4 . 0 3 (m, 2H, H-3' fj H - 4 ' ) , 3 .65 (m, 2H, H - 5 ' ) , 
2 .5 ( s , 311, SCn^); Analy^ Calcd. for C^^H^^N^O^S; C, 42 .0 ; 
H, 4 . 5 ; N, 1 7 . 8 , Found: C, 42 .1 ; H, 4 . 5 ; N, 17.5%. 
6-Ani j no-4 (511) -oxo-l-/Q-D-xylof urarnosylpyrazoloC 3 . 4 - d ] 
pyrimidine (28) 
A mixLuro ot 27 (0 .38 g, 1 .2 mmol), ethanolic ammonia (35 
ml) was hoalcd in stool bomb at 160° for 4 days. Ethanol and 
residual ammonia were removed under reduced pressure . The crude 
product was chromatographed on Si02 (10 .0 g) column. Elution 
with CHCl2:MoOH (88 :12 , v/v) afforded 28 (0 .16 g, yield 47.7%); 
m.p. 205°; IK(KBr) : 3500-3400 (NH2, OH), 1710 (C=0) ; MS: m/z 
283 (M"^"); PMR(DMSO-dg): 7.82 ( s , IH, H-3) , 7 . 0 - 6 . 8 ( b s , 2H, 
NH^). 5 .75 (d, IH, 2 " 4 . 6 5 - 4 . 4 5 (m, l H , H - 2 ' ) , 
4 . 3 5 - 4 . 0 8 (m, 2H,H-3' a H - 4 ' ) . 3 . 6 0 - 3 . 5 0 (m, 2H, H - 5 ' ) ; Analy . 
Calcd. for C^^H^^Nj-Og: C, 4 2 . 4 ; H, 4 . 6 ; N, 24 .7 , Found: C, 
4 2 . 0 ; H, 4 . 8 ; N, 24.6%. 
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4,6-Dimethylthlo-l-c(-D-xylofuranosylpyrazolo[3,4-d] 
pyrimidine (29) 
A mixture of 25 ( 4 . 0 g, 11 ,6 mmol) and methanolic ammonia 
(120 ml) was kopl at ambient temp, for 2 days. Methanol and 
excess of ammonia were removed in vacuo. The product was chroma-
tographed on Si02 column. Elution with CHCl^iMeOH ( 9 6 : 4 , v/v) 
gave 29 ( 2 . 0 g, y ie ld . 68.4%); m.p. 194°; UV(MeOH): 262, (IN 
HCl); 262, (IN NaOH); 262; MS: m/z 344 (M""'); PMR(DMSO-dg): 
8 .6 ( s . IH, H-3) , 6 .35 (d . IH. 2 " ^' 
2H. H-2' b H - 3 ' ) , 4 .4 (m, IH, H - 4 ' ) , 3 .85 (m, 2H, H - 5 ' ) , 2 . 8 
and 2 .75 (each s , 6H, 2XCH2S-); Analy- Calcd. for " 
C, 41 .8 ; H, 4 . 7 ; N, 16 .3 , Found: C, 42 .2 ; H, 4 . 9 ; N, 16.1%. 
6-Methylthio-4(5H)-oxo-l-c(-D-xylofuranosylpyra2olo 
[ 3 . 4 - d J pyrimidine (30) 
A mixture of 29 ( 1 . 0 g, 3 mmol), dioxan (15 ml) and 2N 
NaOII (70 ml) was heated at 65° for 2 hr . The resulting mixture 
was neutralized with 2N HCl and the solvent removed under reduced 
pressure. The solid product was chromatographed on Si02 column. 
Elution with CHCl2:MeOH (88 :12 , v/v) afforded 30 ( 0 . 6 g, y ie ld , 
78%); m.p. 211-12®; iR(KBr) : 1710 (C=0); MS: m/z 314 (M^' ) ; 
PMR(DMSO-dg): 8 .17 ( s , IH, H-3) , 6 . 10 (d, IH, J^ 2 " 
H - 1 ' ) , 5 . 8 5 - 5 . 3 5 (m, IH, NH), 4 . 7 0 - 4 . 4 5 (m, IH, H - 2 ' ) . 4 . 1 0 - 3 . 8 5 
(m. 2H, H-3' a H - 4 ' ) , 3 .60 (m, 2H, H - 5 ' ) , 2 . 6 ( s , 3H, SCH^): 
Analy- Calcd. for C^^H^^N^O^S: C, 42 .0 ; H, 4 . 5 ; N, 17 .8 , Found: 
C,' 41 .8 ; H, 4 . 1 0 ; N, 17.5%. 
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G-Amino-^ (5f 1 ) - o x o - ] -c<;-D-xy]ofuranosylpyrazolo[ 3 . 4 - d ] 
pyrimidinc (31) 
A mixture of 30 ( 0 . 2 4 g, 0 .7 mmol) and ethanolic ammonia 
(40 ml) was healed in a s tee l bomb at 160° for 72 h r . EtOH and 
excess of ammonia were removed under reduced pressure . The 
residue was chroinalographed on Si02 (8 g) column. Elution with 
CHClg.-McOH (85.45, v/v) afforded 31 ( 0 . 7 g, y ie ld , 76.4%); m.p . 
194-96° ; IR(KBr} : 1705 (C=0) ; MS: m/z 284 (M'^'+l); PMR(DMSO-
dg): 7 .85 ( s , IH. H-3 ) , 6 . 9 0 - 6 . 7 1 ( b s , 2H, NH2). 6 . 0 ( d . IH, 
J^ 2 = 4 . 5 5 - 4 . 3 5 (m, HI. 11-2 ' ) , 4 . 2 2 - 4 . 0 (m, 2H, 
1 1 - 3 ' a 1 1 - 4 ' ) , 3 . 7 5 - 3 . 5 0 (111, 211, 1 1 - 5 ' ) ; Analy Calcd. for 
C, 3 9 . 5 ; H. 4 . 9 ; N, 2 3 . 0 , Found: C, 3 9 . 8 ; 
H, 4 . 5 ; N. 23.3%. 
4.6-Diniothyllhio-3-benzoyloxyethoxyinethylpyrazolo 
[3.4-dJpyriinidjiio (34) 
To <» iiiixluro of 4 ,G-dii i ioLhy]lhiopyrazolo[3,4-dJpyrii i i idinu 
(10 ^ lO.O g, 47 ,3 mmol), dimethylformamide (100 ml) and t r i c t h y l -
51 
amine (20 ml) , was added benzoyloxyeLhoxychloromethane ( 33 ) 
[obtainGd by IreatmonL of l -benzoyloxy-2 -hydroxyethane ( 3 2 ^ 1 8 . 0 g, 
109 mmol), p-formaldehyde 4 . 5 g in methanol:HCl ( 4 5 : 3 0 ml v/v) 
and passing llCl gas t i l l a l l the p-formaldehyde reac ted] in dimethyl-
formamide (30 ml) under nitrogen atmosphere. The reaction mixture 
was s t i r r e d at room lemp. for 18 h r . e x t r a c t e d with chloroform 
(150 ml), waslied with H O^ (4x60 ml) , dried (anhyd. Na2S0^) and 
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and solvunl rcMiiuvoil unclor rerlucocl pressure to afford 34 (9.G g, 
y i e l d , r>2'i], m.p. 72° ; ]R(KHr): 1725 ( 0 = 0 ) ; UV(MeOn}: 268; MS: 
m/z 391 ( M ^ ' + l ) ; PMIUCDC]^): 8 . 0 5 - 7 . 7 5 (m, 2H, Ar-H), 7 . 8 8 ( s . 
]1I, I I -3 ) , 7 . 5 0 - 7 . 3 0 (in, 311, Ar-H), 5 .75 ( s , 211, H - 1 ' ) , 4 . 5 - 4 . 2 5 
(rn. 2H, H - 3 ' ) . 4 . 0 - 3 . 8 (m, 2H, H - 4 ' ) . 2 . 5 8 ( s , 3H. -SCH^). 2 . 5 
( s , 3H, SCH^); A n l y Calcd. for : C. 5 2 , 3 ; H, 4 . 6 ; 
N, 1 4 . 4 , Found: C, 5 2 . 2 ; H, 4 . 7 ; N, 14.6%. 
4 ,6 -Diniethyl thlo- l -hy droxyethoxymelhylpyrazoloL 3 . 4 - d ] 
pyrtmidine (35) 
A mixture of 34 ( 2 . 3 5 g, 6 , 0 mmol) and methanolic ammonia 
(130 ml] was kept at RT for 3 days . Ttie e x c e s s of solvent and 
residual ammonia were removed under reduced pressure . Ttie crude 
thus obtained, was chromatographed on Si02 column. Elution of 
the coJuinii wi 111 uhlorolorui gave 34, c rys ta l l i za t ion wilh methanol 
atlordod 34 ( 1 . 4 3 g, y i e l d , 83%); m.p . 05° ; I R ( K B r ) : 3400 (Oil) ; 
MS: m//. 28() ( m ' ' ) ; l'MR(CUCl2): 7 .75 ( s , IH, 11-3), 5 .6 ( s , 2H, 
H - 1 ' ) , 3 . 5 ( b s , 411, H-3' Q H - 4 ' ) , 2 . 5 ( s , 3H, -SCH^), 2 . 4 1 ( s , 
311, -SCn,^); Analy- Calcd. for : C, 4 2 . 0 ; H. 4 . 9 ; 
N, 1 9 . 6 , Found: C, 4 1 . 7 ; H, 4 . 7 ; N, 19.5%. 
(i-Mclhy 1 111 Lt)-4 (511) - u x o - l - h y d f o x y o ttioxy molliylpyrazolo 
[ 3 . 4 - d ] p y r i m j d i n e (36) 
A mixture of 35 ( 1 . 3 g, 4 . 5 mmol) and 2N sodium hydroxide 
(50 ml) was refiuxod lor b h r . cooled, neutralized with d i l . ace t i c 
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acid. Thu oxcoss ul solvent were removed under reduced presbure. 
The product, thus obtained, was chrornatographed on Si02 column, 
Elutlon with CHCl^.-MeOH ( 9 6 : 4 , v/v) afforded 36 ( 1 . 0 g, y i e l d , 
85%); m.p. 172° ; IR(KDr) : 3500 (OH), 1680 (C=0) ; MS: m/z 256 
(M""') ; PMR(CDCl„+)DMSO-d„): 7 . 8 ( s , HI, H-3 ) . 5 .55 ( s , 2H. H-3 b 
1 ' ) , 3 . 5 5 ( s , 4H, H-3' S H - 4 ' ) . 2 . 5 ( s . 3H, SCH^); Analy. Calcd'. 
lor Cyll^^N^O^S: C, 4 2 . 2 ; II. 4 . 7 ; N, 2 1 . 9 , l''ound: C, 4 2 . 0 ; 
H, 4 . 6 ; N, 21.fi'|,. 
6-Amino-4(5H)-oxo- l -hydroxyeth0xymethylpyra20l0 [3 .4 -d] 
pyrimidine (37) 
A mixture of 36 ( 0 . 5 g, 1 .95 mmol), ethanolic ammonia (30 
ml) was heated at 165° in s teel bomb for 3 days , cooled, e x c e s s 
of solvent and ammonia were removed under reduced pressure . 
The crude product was c r y s t a l l i z e d with methanol to afford 37 
( 0 . 2 6 g, y ie ld , 57%); m.p, 248-50° (d) ( l i t . m.p. 250) : I R ( K B r ) : 
3400 (NH^, OH), 1675 (C=0) ; MS: m/z 225 (M^' ) ; PMR(CDCl2+DMS0-
dg) : 7 .7 ( s , IH, H-3) , 6 . 5 (m, 2H, NH2), 5 .4 ( s , 2H, H - 1 ' ) , 
^ 5 . 1 - 4 . 5 ,'(m, 2H, NH, OH), 3 . 5 ( s . 4H, H-3' S H - 4 ' ) ; Analy. Calcd. 
for CgH^^NgOg.H^O: C, 3 9 . 5 ; H, 5 . 4 ; N, 2 8 . 8 , Found: C, 4 0 . 0 ; 
H, 5 . 3 ; N, 28.9%. 
(j-Methyltltit)-4 (j»j f) -tixo^l -/^-n-ribofuranosy] pyrazolo 
[3 .4 -d]pyr imidine (39 ) 
A mixture of 4 ,6-dimeLhylthio-l-/3-D-ribofuranosyl pyrazolo 
55 j .3 ,4 -d]pyr imidine f 38 , 1 . 0 g, 2 , 9 mmol), dioxan (10 ml) and 
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2N NaOH (74 ml) was heated at 65° for 4 h r . The resulting mixture 
was neutralized with d i l . HCl and the solvent removed under reduced 
pressure. The residue was chromatographed on Si02 column. Elution 
with CHCl2:MeOH (92 :8 , v/v) afforded 39 as colourless powder 
( 0 . 6 g. y ie ld , 66!^ -,). m.p. 216-18° ; IR(KBr) : 1705 (C=0); UV(MoOH): 
266, (IN HCl): 265, (IN NaOH); 272; MS: m/z 314 (M"^'); PMR(DMSO-
dg): 8.B ( s , 111, 11-3), 0 .15 ( s , IH, NH), 5.85 (d, IH, 2 " 
3 .8 Hz, H - 1 ' ) , 4 . 4 5 - 4 . 2 5 (m, 2H, H-2' 8 H - 3 ' ) . 4 . 2 - 3 . 9 (m, IH, 
H - 4 ' ) , 3 . 8 - 3 . 6 5 (m, 2H, H - 5 ' ) . 2 .65 ( s , 3H, SCH^); Analy. Calcd. 
for C^^H^^N^O^S: C, 42 .0 ; H, 4 . 5 ; N, 17 .8 , Found: C, 41 .7 ; 
H, 4 . 8 ; N, 17.5%. 
6-Ainino-4( 5II)-oxo-l-A-D-ribofuranosylpyrazolo[3,4-d) 
pyrimidine (40) 
A mixture of 39 ( 0 . 4 g, 1 .2 mmol) and ethanolic ammonia 
(140 ml) was heated in a steel bomb at 160° for 72 h r . EtOH 
and exccss of ammonia were removed under reduced pressure and 
the product c rys ta l l ized from EtOH to afford 40 as colourless granules, 
(0 .12 }.. yiiild. 3;i",J; 111. f). 242-46° ; 1R( KBr) : 1700 (C=0); UV(MoOH): 
266, (IN liCl); 26a, (IN NaOII); 266; MS: m/z 284 (M^'+l ) ; PMR(DMSO-
dg): 7 .78 ( s , IH, H-3) , 6 .9 ( b s , 2H, NH^), 5 .9 (d, IH, J^ ^ 
= 4 . 0 Hz, H - 1 ' ) , 5 . 1 5 - 4 . 9 5 (m, 2H, H-2' 8 H - 3 ' ) , 4 . 2 - 4 . 0 (m, 
IH, H - 4 ' ) , 3 . 7 - 3 . 4 5 (m, 2H, H - 5 ' ) ; Analy. Calcd. for C^QH^gN^O .^ 
2H2O: C, 37 .3 ; H, 5 . 6 ; N, 21 .9 , Found: C, 37 .8 ; H, 5 . 9 ; N, 
22.2%. 
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6-Methylthio-4(5H)-oxo- l - te t rahydrofuranylpyrazolo 
[ 3 . 4 - d ] p y r i m i d i n e (42) 
A mixlure of 41 ( 1 . 0 g, 3 . 7 mmol). 2N NaOH (50 ml) and 
dioxan (15 mi) was healed at 65° for 4 h r . The resulting mixture 
was neutralized with d i l . HCl, conc. under reduced pressure , water 
(50 ml) was added and ex t rac ted with chloroform (2x75 ml) , dr ied 
(anhyd, Na2S0^) and evaporated. The crude product was c r y s t a l l i z e d 
Irnrri mothonol-nh]oroff)rm to nflord 42 as colourless plates ( 0 . 6 g , 
y i e l d , 67%); m.p . 227° ; I R ( K B r ) : 1680 ( 0 = 0 ) ; MS: m/z 252 (M""') ; 
PMK(CDCl.j+DMSO-dg): 7 .8 ( s , HI, H-3) , 6 . 4 ( d , 111, J^ ^ = 6.0 
Hz, H - 2 ' ) , 3 . 9 5 - 3 . 7 0 (m, 2H, H - 5 ' ) , 2 . 5 ( s , 3H. SCH^), 2 . 6 - 1 . 8 
(m, 4H. n - 3 ' S H - 4 ' ) ; Analy. Calcd. for 
H, 4.8: N, 22.2, Found: C, 47.9: H, 4.8: N, 21.7%. 
6-Amino-4( 5H)-oxo- l - te t rahydrofuranylpyrazolo[ 3 , 4 - d ) 
pyrimidine ( 4 3 ) 
A mixture of 42 ( 0 . 5 g, 2 mmol) and ethanol ic ammonia (60 
ml) was heated at 170° for 3 days in s tee l bomb. Excess of 
solvents were removed under reduced pressure and the product 
was c r y s t a l l i z e d from ethanol to afford 43 as colourless granules 
( 0 . 3 8 . y i e l d , 03"u); m.p. 300° ; I R ( K B r ) : 1685 (C=0) ; MS: m/z 
221 (M""') ; PMR(DMSO-dg): 7 .68 ( s , IH, H - 3 ) , 6 . 5 0 - 6 . 3 2 (m, IH, 
11-2') 0 . 2 5 - 6 . 1 0 (in, 21[, NH2). 4 . 0 - 3 . 8 (m, 211, J l - 5 ' ) , 2 . 6 0 - 2 . 0 
(m, 4H, H-3' 8 H - 4 ' ) ; Analy. Calcd. for C. 4 8 . 9 ; 
li, 5 . 0 ; N, 3 1 . 7 , I'-ound: C, 4 8 . 7 ; 11, 4 . 9 ; N, 31.9»o. 
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4 . 9 BIOLOGICAL ACTIVITY 
Antiloisfuiiariiul scroening 
AnUioisliiiianial ac l iv i ly _ui vivo against aiiiasligoLes of L. 
donovani was determined in hamsters (Mesocricetus auralus) infected 
with Ddg strain of L. donovani, obtained in 1980 from a patient 
in Bihar (India] and maintained in hamsters. Male hamsters weighing 
7 
35-40 gm were infected with 1x70 amastigotes, and four weeks 
later the intensity of infection was assessed by spleen biopsy, 
animals having 2" infection were chosen for screening drugs. Usually 
2-3 animals were used for each dose schedule of the drug, while 
2-3 untreated animals were kept as controls . The test animals 
were treated with a single daily intraperitoneal injection of the 
drug suspension for 5 days. The drug suspension employed for 
the test was prepared by grinding the accurately weighed drug 
with dis t i l led water (2-5 ml). In the case of insoluble di^ugs, 
1-2 drops of Twoen-80 or alcohol was mixed with water, thus stock 
solution being suitably diluted for use. The post treatment spleen 
biopsy was conducted one week after the last day of drug adminis-
tration. Inhibition of infection in treated animals was compared 
with that of the control animals and percentage inhibition was 
calculated. 
The ac t iv i ty profi le of the compounds are given in the Table . 
The compounds 36, 39, 16. 17, 20. 31. and 27. exhib i ted significant 
a c t i v i t y . It was observed that c(-anomer of the nucleosides in 
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general. were more act ive than ^anomers . It was interesting to 
note that both cyc l i c and acyc l ic nucleoside showed promising a c t i v i t y . 
The detailed mechanism of action i s under study. 
Table: Antileishmanial ac t iv i ty of 1 . 4 . 6 - t r i s u b s t i t u t e d pyrazolo 
[3 ,4 -d]pyr imidine . 
5! 
HN 
1 
N - N 
R 
:ompd. 
No, 
CDRI 
code No. 
R ^2 Dose ^Inhibition of L.donovani 
on 7th day 
in vivo 
42 _ 86-444 Tetrahydrofuranyl 0 SCH3 25 No inhibition 
43 86-524 Tetrahydrofuranyl 0 NH2 25 No inhibition 
36 86-561 Hydroxyethoxy-
methyl 
0 S C H 3 25 No inhibit ion 
37 86-604 Hydroxyethoxy-
rnethyl 
0 NH2 25 94 
39 86-508 ;Q-D-ribofuranosyl 0 S C H 3 10 67 
40 86-43 /3-D-ribofuranosyl 0 NH2 25 No inhibit ion 
16 86-562 c(-D-arabino-
furunosyl 
0 SCH3 25 51 
17 86-638 c(-D-arabino-
furanosyl 
0 NH2 25 80 
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21 80-253 2 ' . 3 ' . 5 ' - t r i - 0 -
bon2;yl-/3-D-ara-
binosyl 
0 NH^ 25 46 
22 iJG-352 /i-U-iirabino-
furanosyl 
0 25 No inhibition 
30 87-41 c( -D-xyloluranosyl 0 S C H 3 25 87 
31 87-42 c( -D-xylofuranosyl 0 NH^ 25 80 
27 86-640 /B-D-xylofuranosyl 0 S C H 3 25 76 
28 87-102 /8-D-xylofuranosyl 0 NH^ 25 No inhibit ion 
The acyc l ic nucleoside 37, an analog of the well known anti-
v i ra l drug acyc lov i r , was found inact ive against Semiliki Forest 
Virus (SFV) and Herpes Simplex Virus (HSV). However, i t showed 
high ac t iv i ty against Leishmania paras i te . Percentage inhibition 
of growth of a parasite at different dose leve ls i s given below. 
Doso (iiig/kg] % Inhibition 
50 
10 
25 
82 
84 
90 on 28th day 
Further the compound (37) had good ac t iv i ty even on 28th 
day biopsy. 
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